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mtmn 
i lMtHOal •IMliail«t«lltt» m««MUPMMil%« d i l » t « 
titfiw 0f t^tvft-aXkirl (aXIgrX • vtlidrX* pittpyX tai 
M j r l ) onaitiiliui «iiA tetv»-W%yii9lio«i^ lMHiiiiia ^vmiAvs mA 
ioAia*tt in a^FvCffi-BjO (22*8$^ D i-l^fOMg^ 
(20.5 ^71.4) mA t-SttOK-ajjO (16.5 » ttUcHwa 
^eoii M ft ftoetiott of ooamdratiMi Tim 
itaaity aaA viftdOffitar of fil0obol«>init«r aiaetmrto lunro 
b«io sieasiirttft* f l i » oeaauetaaea of totya^Hl Iryl w o a i i i 
liallilto in tho a^ovo bae booa ooapavoiy^ fht attov* 
saXto ajfo foi»iA to mam aoBoeiatoA ia alxtux^a 
ttum tliooo ia priaaiy ftnA eeoonftargr aXeolMla* 
ftio ooaeoatratSoa Aopoadtaeo of oqaiTaXoat ooadaefeaaeo 
Aata of aU, tlio aaXto aador attiftir baa teoa aaalirsoA ia tonio 
of faooiKlf?® otiiatio8» 
[t •o( ( f . / ) ] [yv^Cf 4- A.X/1) •Ayv^] 
whoro A ^ atoiiAa for tbo l in i t inf o«aiiraa«ftl ooaAaotMioo aat 
tho tom Ax/jc vopi*»0oato tho roXasatioa offoot»Ay\^ th^ 
olaotFophorotio o f f tot« aldlo V^Aoaotoo tlio ftaotioa of 
oolttto prosMit aa fiNio ioao aaA oCgm tiio ooataot »o i? para* 
aotoy. Tho TaXaoo of tlui Uait iac o«aiiral4«« ooaiaoioaoo, 
thm Oaxmoy oooplioro puPMiotor* 1* tiM aooooiatioii ooao* 
toat* Kj^  aai tlM»oo of tlM oolTmt oopaHoA io » « fa iy tovM^ 
(U) 
t i m mA MiclMt iMi^pAir f«»Mitloit ooMlMity 
Kg w •oai'mtvi* at^Bifi^aaM sf %litM tan 
%«•» M9lMiis«4 1ft •xplttiiiiic til* Mdmtamw 
mAttttttMi** iMtr* b « « » •vftXnAtti %liiov«tloal3jr 
mslac mo i t fM Stolc»*» •«u«tioB, 
X j • - (O.OIOTD • 
vlMv* i t tlM cvystfOXo^ra^iat miiwa • f B 
« f th» mMm Mft i « tlM m v l t t i l 
t«fm •quftl O M i fftsp tlM Ais»oajar iiii»-ftM09iftt«ft aoiirwitA 
vliiX* for tli« 
flM Js^y^M tlM ioaie ViOAtft X^^ 
iMmi •xplftiavA in llglit 9t 
tli« llmitiag •^vlTftlv&t doiia««t«ttd«» thi tmm» 
Mlir»«l ittt^VMtioiiv. VurtlMifiBoni tn* •onAwstmo* 
•f slltaU mA tetiwUUkyliewmt* ImUAM $m 
t^awMMI^^ ftix%ttr«» •1>tftiii«d tlimi^ ttufttioft ham 
fkm tfwrtOX Im E wlvmt •af f tw i i ^ iMarwdM 
witli eoiistMit of tli* soAlw* ilailurljrt 
tli« • « ! « • • of iojiie-Mtsotifttioft «oA««MiiE» Ij^ ftipom 
iB«y«Mi« iri%li doQimM* i » AioXoolvio •MOtSftt #f tlM 
(MlYOftt ftiacttiroft. loi«irr«r» th« 
< i l l ) 
m f«iiMi mn MMMsiAtiiA %m t-MiK-a^^ ^^ thorn of 
tli« l-^iOi-Sg^ b-^xOS-Bj^ ma foUov tlM ofA«r t-MKIU 
HjO > ii^PfOH^^O. 
aaA vitt^aitM of MvCHf^ B^^ aixtuTM oon^ 
tsltiiiif 10* 20, 90t 40 Mii 50^ ^f mtglit and thoat 
Of •olAtiQns vltli t f t t rMt^l t teMi i im bradCo ium 
twcn •• funetio&s of tottforstiimi aai eonootttsmtioii* 
Boii«iti«» h.m9 found to oltoir Itmwt TMrlotioft with 
towiMnriituroy^ •ioooaltioo of tlMi mXfmt alxttifoo sro 
foana to laoxoiioo laitlaaiXsr vtooIiiBg o moxiMM oaft ttuMi 
aoorooM vith dooroMHaf diolootrio oenotMit of tho aodimi. 
fho iatoTootioa poranotovo ftBd oxoobb irisooidty iraSyitos h m 
oloo bocoB ovoXtiatod, (Tho eoAooBtniti<m dopondoiieo of irioeo-
oitioo and a^oront aolar iroXi2ao» of tho oXoetrolytlo 
i^littioiia havo booa oxplaiood in tarsa of o^aoa«>jDoXo and 
Naaaoa*a oqiiatioiia» rapootiYoljr, ) 
ELECTRICAL CONDUCTANCES OF DILUTE 
ELECTROLYTIC SOLUTIONS IN 
ORGANIC-AQUEOUS SOLVENTS 
THESIS SUBMITTED FOR THE DEGREE OF 
Doctor of Philosophy 
IN 
CHEMISTRY 
BY 
Aijaz Ahmad Ansari 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
1983 
T2694 
I>l?A»fHlll7 OF CB»!Z8?B1, 
ALZOARs mmsm tSMvmmn^ 
AUiQitm * 202001* SimZA« 
This 19 thtd th» ttmvlm c n t i t M 
ConAaetimect of Diliit* SoiyiKlieiw 
in Qremio^nvmmm 8oIv«iittf" i s tli* orii^itial voi^ 
out Ai jtts Alaiad Aimri ttadtr af mp^yvision aaA i s 
svdtftblt for •ulwiasioB for the mnirA of fli.B* dogroo ia 
Cliosiistyy* 
zso;^) 
(Al is* ) 
z^stnuR 
Olpartment of Ch^ njjstiy 
Alisarh Mus.irn Li^ iversity 
ALiGAktU 
j g f f ? i i p ^ i i i i l i 
X ftt ft to f&aft fliiitstel* nviAs m^wmm m^  
••mMi ftf girslittiA* t» Sr* X* IttfltuX Zmlm^ viMit 
being tii« gttiA* miA sttFemsort immi ft «ft]urtftat miupo* of 
i ft^irftl ioa to sft* Z iiid«Vt«a to Bvuful leXan for 
li&o hoXpfuX Aioouooioa mH in maajf irosTo* t an 
M i ^ grfttofdl to Pxof* llmadt Sr, HolifooJiitir Salmoa 
«iiA Hr« Iqitftl iUittftdr B. Ittgliiooriiig C0ll««0t i^ lic^axli for 
tiioir oooporfttion «aA ptml^Lim inotmnofttftX faoiXitioft to 
9o r f o » tMo rooeorOh irork, t aokaovloAgo to Prof* W* Holaaaat 
Chftirsfts* Bopiyrtftfttt of C}io»l.«try f o r I»o1ii|e Huft eam^n to 
prtiTldo aoeoooftr^ rooosrclk fftoil it ioo* fins&eiftX Amietmce 
tvm Osunoll of Soiontifio oafi IMustno l Hoooor^ (How 
BoXM) i » g r o t o f ^ r ftoloiiovMgot^ 
X flfeftXI %o ffti l lBf in sir Atttr i f 2 do not thank oar 
iftterfttoxgr •oXltogftoo, tiioi soditot Mioo ciixl|ft» Kr« s. B. A* 
2ftl4i, nr. laron Ab»«4 oaA Mr* Touoitf »iaooi» for tHoir 
ooopo^tioa oaA ajr friMAft, Kr MOM. Attwor, nr. s u i t Hr« e* 
Roftftt t!r* Xi, Ilioftt Dr. M f ^ l f t . Br. AkHtftr Ruoftin Iliftft 
•aA Dr* tftifadAiii AtamA for tlioir onooitrftftiiKOftt. 
fimiUir ftr tlioiiko go to «]r parmto Dr. AMul Soti 
BlMd for tlioir oonotoat oii«oiirftgotto»t o»Aurftnoo throvglioiit 
tlM IftliMir. 
AZ4U AIMAD AlimX 
g f f y x i i f g 
OB&ffIR f «K « 
ABSfBACt 
PASt 
mmmst immmcfton i 
mmtmmnASt 13 
t OoaAuotioaM of Bilatt* So^tloa* 
of Ko^BBr, It^BBr, Br^MBr, Btt^ BBr, ^^IIX 
a» l Bm i^S im a^fOH*^^^ IClxtmo 
Introauetloii 19 
tmp«ilBioatal So 
Ettstatfl ma& Biteaaaioai 21 
n BloetvloaX CoMttetaae* of Diltito Bolsitiono 
of Mo^Slr, l^r^lSr, Bu^ BBr and Bu f^Bi* 
i& t-^tOMJ&^O BiMtmrn ftt 2SO0. 
Xatroauotioii 33 
IxporlMiitftl 36 
Homlto mA DiootuislcMi 37 
XZI BXootnoBl CoaftnoladMo of SlXiito Soliitiono 
of Fr^lBr, Bu^ SBiP, f a n t Btt^ RZ in 
t-Sir0H«4lj^ 0 Mix imo 25^0. 
ZatrodmotloB 47 
IxpovlmoAtftl 40 
EOWati OIlA SiOOUMiMI 49 
g f f i n g i i 
CSAfTBft Pact 
fARf •»• 
Mnomttt B m i i * ittjmv) m 
latroduetiim 57 
voA Sisottssiom 61 
t l i sa i i o i s 67 
AFfBNDIX 76 
mam 
ctBiuidaBM m»mmKtm»tt%m of Ailitt* •olv-
tioas of t««itt«>sllgr3> (•llqrl <« ottlkjri» •t&i^ X, pmpy% mA 
ttttyX) mm»mim aaA t^trs-lmtylpkosiilioiiiiai bf«aift»ii and 
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(ao .5^ l » aafl t-SuOH-SaO ^i6f•3) «l35|tt3P«» 
b««tt sttA* M ft funotioB of eoBe«B%x>ft<ti^  aft 25^0. fho 
aonsltjr anft Tlooooity of aleoboWfttor aixtiupoo hmti aloo 
boon moMturaA* fho oondtxetanoe of -|otfm*ol]QrX«isaoali» 
lialidoo ia tho abovo ooliroBto htm bom f^o abovo 
oalto avo founft to bo m&m asoooiatoA in t«iii0B«H20 sdxturos 
tb«n thoao In pyiaafy and sooosAarjr alooliolo* 
fho eoaoostratlOB doponeosico of otiolTaloAt ooziauetoiioo 
data of a l l tho oalta vador atuAy baa boon aaalyooA in tofaui 
of Fiioa»»t970 aquatlea, 
T V . [ i • (^d )] [A^ci • Ax/sc) •AA.^"] 
i ^ v o A ^ ataaio foir tiM Unit iat aqmivaJaat oon&ttotaaoo aal 
tbo t on i ^ I/E roproaoftlia «lio fttamUmk o f f oo t .AA^ tlio 
•U a t f o^ r o t l o of foot* M X o / Aoaotoa tbo fvaotloA of 
ooXato pvoaoat aa fvoo %mm mtMoCim tbo ooata«f% pair para-
notov, TIm Talaoa of tht l iait l i ic o^nlvaXoat ooiidaotaiioo» 
/vQt tho OavBoy ooopboro paraaotor* tba aaaoolatioA eoaa« 
t « i t » aa« tho at of tlio aolvoat aoyaratoA ioA*.pair foxsa*. 
tioa eoBvtwtt moA aostftot ion^paiy foimatiott oomtsat, 
« r « Xlui slsBlfieaae* « f th«M pmwm t^tvm hat 
In tlM e«iiAttet«Be« in 
t m s ttf eoastMit miA tii« Tlsoosltjr (»< tht s«Ai«B« 
XoMe 06]iAu«tui«M lunr* «TttI»ftt«a Iqr 
ueJlng tlM laodifittA iltdlw** •fUAtioiit 
X j • io.mm * r^) 
i s ef!3r«t«llogf«pM« radittc of th« ionSi H 
th« eonmrnt of tli* BtAlioi aoA i « tli* eoiistaat 
teftt •qua], to 0#85iP for tht aipolar aoii-asoooiatoA soXvoiitt 
ifhllo for tho aeooeiatnA eoXveiito* 
Sho WaUoh produet* WaljftoB proauot* XJy| 
liwro t>eo» «xp2.aiiioa ij i tho liglit of tbo Aioloetrie oonotant, 
tho 3UJd%iii8 oiittlTaXiiitt eoaAnetsiieOt th» lon^ton aiA i o » « 
ooliroBt intometiOBO* Furtlwraorot the ooBdBotaaoo para-
aotora of alkali balidoa aaA tatrap^alkarlaiaiMiBittB lialiAoa iB 
t<-9m0i<-B20 aixtarta o^talBoA tbroui^ Fii08a»1976 oquatioB htm 
^••B ooapartA vitli thoao aaalyaot thrmf^ FBoaa»»l9$9 otua* 
tiOB, 
Tko ovorall ehaii«aa la E Talaaa aro focmA to Imvmm 
mtli aoeraaalnc Aiolaetrie ooaataat of tHo boAIiib* Siailarly^ 
tlio Talaoa of ioalo-aaaooiatioa eoaataat* appoara to 
iaovoaao with tho Aooroaaa la diolootrio ooaataat of tlio 
•olTtttt Bow«nr«r, tli« tttf^MOkarlMiaoiiiiM mlts 
are founl to ft0«oeiftt«4 t-^ SuOB-lljgO tkan thoM of. 
tht i-xPvOK-BgO ana a-PrOE-S^O and folXov tli* ovAtr t-SuOB-
HgO) l-ftOH-agO) n-^tOMgO. 
D«ii«ltl«s ftaA Tl ffeiisltiaii of nixlmrot eon^ 
tttiiilng !0» SOf ?0f 40 m& 30* W v^ t^ t 9f i-j?fOH mA thi^m 
of tlieir soItttiOB* broiddo hwm \tem 
mtsmurftA as fttmotlonis ef tmparatura enA ooaoantimtioii* 
DoiuKltiaa hmra b^an to iliov Xinoor variation vltli 
taspavaturo* ftoa TiBO(^oltia0 of tiie aoXTent aisitturaa sra 
foimft to iaovaaaa loitlaXly raaoMsir a laaxiim and tha» 
daevaaaa vitli Aaaraaaiiiff Aialaetif&e ooAstant of tlia oadim. 
?ba intavaotioii pamiatare anA osceaaa viseoaitar valuaa he^o 
alao avaltiatad* flaa oonoantipatioii dapanaaaea of v l a^ * 
altiaa aafl apparaat aoXar •oluaa* of tha alaotx^l^rtio 
aoXtttlaaa hara baaa oipXalnaa in tamo of Jonaa^oXa a»a 
llaaaott*a aqi«atioaa» raapaotlToX^* 
O J L J lA' 

1 
In of ttM Inpovtant* of tho tvwioi^ft pvoeoemio 
of dlXuto oloetrolirtio aolutioiiot tvomoaAout liitef««f| Ims 
b««n iriboim la thio aroa. OontnOiayt oondnotanot theorie* 
bftMd on • aodol of "Chargo ophoroo la eontlnuiai" proilot 
that the dooroaso la eoaduetanco with Inortaslng ^eolutt'] 
arlooo tvm the oXeetroiitrletloay rolaxatloa anA loalo 
aoooelfttloa* Hovevor^ tho ooaduotanoo thoofy has tiaflorgoao 
a draatlo otoaago la tho abXe ImaSo of aaajr woflmtw % vlio 
latorpretod their ooadaotanoe data la the light of solate* 
solvent lateraotloae. PartleuXarl^, suoh studlea of tetr » » 
alkylaoooalua salts la mixed eolTeats hovo draira nnich 
attimtloa^ heeauae of the fact that these e@lts have 
good soltthlHty duamotenetioe la a lars* variety of tolaasy 
solveats* they are also a ual(|u© tsodel electrolyte i^ose 
oatloa has tetrahedral syisiaetry aad their strueture Is 
deserlhed as a polat cdtarge eaheded la sphere of parafflttt 
vhlle the aaloa I s spherleal with ehargs ualfomly dlstrl-
tmted over the peripheral volume aad their ability to fom 
hostologotas series that make a eo&paratlve study feasible* 
The laadeqiuaoy of ])ehye«Huekel*Oasa^^^^^ eqiiatlott 
to explala the oonoeatratloa depeadeaoe of eleotnoal eoa*> 
duetaaee of dilute solutloas of maay eXeetrolytes suggests 
to revlev thoroughly the sequeace of develspaeats of eoa« 
duetaaoe equatloa. 
AeeovAing to tiM •quation tlM 
•4ulTaX«nt «oiKlitot«iio*»/Vf in glfwa ft* 
( I ) 
f i l l * •ttts^tlofi tfhovs thftt a Hamue f«Ifttioa«liip 
vltb th» sqfiar* xvot of ooiie«tttinitioii> C» flw eonetentso^ 
•ad ft mrm kaoim as th« velaxatloft ead tho 
« f f «et8f ]r««p«otiT«2y» aaA th9j A^pmsA lipoa tti« of 
%h!§ 9olfmA* From oqiuatiom (1}» i t i s oloar tbftt a deortato 
la tlui loalo noMlitsr vith iaoroMlag eoaeoatvatioaf i e 
bfluioA oa tho eoae«pt of loaie atmo0pli«i!« for ao1>I.Xltie« of 
ioaa. In otiier vorda tlila tiioof^ talcoo into ooaaidort&tiOtt 
tvo Bftia faotor«» ( i ) whoa m ioa storoa throui^ a solutloa 
uadar tha iaflttonea of aa appiloA f i eM Aiatarba tha 
roaading ioaia atmoapharot vbiat^ thaa axafta aa oppoaiag 
•Xaatsle fovea» ( i i ) tha ioaa eonpilalBg tha ioaio ataoa* 
phoM pvoduoa a eouattr eurroat of aolraat vhleh alao ratarA 
tho aotiaa of tha ooatral ioa. Hovavan Oaaagar luia poiatad 
out that ia aalaulatiac tha raXaicatioa affaat» Dahyo aad 
Raolial aotflaatad tha lafXutaoa of tha Brovaiaa novamaata of 
tha ioaa tad alao oapla f^od a troataaat ahiah ia valid oaljr 
i f tha aagatiTO aal poaitita ioaa ha^a aqual aohiUtioa* 
Pttrthax«ora» ha haa ahowa that tha alaetrophoretie affaot 
eottld iM oaloolatad ia a aaaaar i ^ah doaa aot invoXra tha 
ioaio radii« OaBa«ar*a traataoat aaafimad tha aqtaafa root 
0 
o 
rvltttloiigllip iMtvvvii thcTVddortaM snA tlift eoiie«Blmtioa 
UkQivwi* la th» of •atrratljr solutioiit. fkmwmtf 
la •xamlaing tb^ eoaAttotlirlty of • • ^ m l •trong uiii<«iiiilYalflat 
•l«etro2ar%«s I t ha« h—n foiaaA thmt th» iraluts of 
eulftttA fv«Mi (1) art not coast aat ovor tho ftpfroeiAl»l« 
17 
ooaeoatratloa raago* Tim* ShaAlovslQr ' •nggostoA tho folXov-
lag coaAuetanoo oquAtloa* 
•Aq-^Bv^ (2> 
^ " A o - << -o</5)bc 
la i ^ eh B la aa amplrleaX coaateat ohametavlatlo of aaoh 
aXaetrolarta lunrlag tba aassa ofdar of aagaltuAa* I t la aa 
latareatlag fact that for ssaay alaetrol.ytaa tha alopa B of 
thaaa llaaa haa TaXafta aot far froa tha nagaltufla of Oaaagar 
alopa* Syv* (^Aq -^ /S)* fhla aquatloa vaa fooaA to ba 
appXleftl>Xa^^ upto 0«1H coaeaatratloa la th9 eaaa of f t l 
tfi 
alaotrolyta wlthla tha asEpartaaatal arror. Fuoaa aaA 
Oaaagar^^ axplalaad tha daYlatloa of A.Taraaa_/SrpXeta 
froa Uaaarlty hf addlag tvo tamo to (1)» vhioh takaa 
oa tha fora» 
- ^ BO 3.og C • BC (3) 
4 
Bquatloa (?) fail«A to •xplaln th« •^•etroljrlio eoaSiie«> 
of mmnf olootrolytos. Tliiii Tuom and 
AifVoXopoa thw thooyy to dtelnlsh th« Alseropanelos botvMii 
th« Fuo««-On»ag«r tlwory^^'^® miA that of •xA 
postd th« «Qu«tloa of tho fonit 
A«7\> - SC^ ^ 4. EC m C • -
Xa this 0Xpr«8«ioBt S .ie th« eoeffioient of tli« l islt laii 
ai^ B doponAe onXy on properties of thm eoXTent 
ana the charge of the ionfi» vhlXe J| oiKI il^ ^^ ^ ^ 
eonie parameters but aXeo oa the aietmaeet *a* of eXosest 
approaoh of ioae* 
Fttoea aad Kraae^^ need eatiefootoril^ eq« (4) with 
higher terme for the determlaatloa of aeeoeiatloa coaetaate 
of iiuateraarjr eBooaittsi eaXta fmA aXkaXl haXidee la irater 
aaA Aioxaae-vater lazturee at raoee^^ soAifieA 
ef . <4) te aeeeant for the •leeoslty effeeta of the eoXutioa 
oa equlraXeat eoafluotanee ana gare the reXatioa» 
- BC Xog C JC - PA^C (5) 
ifhere, J • [ (1 •cx^y^d • 
and 
Bqttatioa (5) has heea fouad to he appX&oabXe ia a 
mmlfT vt •ol.Tmits for B0ii^8»0eiat«a oiOar* 
Thm hmm oM«lB«d aaothwr •qu«tio» in hB cmmi^  
•ia«r«d tliat tti« neutral mol^evOts of tudl •a^etyolytts 
Ounrlfis 2Ai>g«r ioiw) partlttXly aiswielato into Ion* itt 
•olutloaa* B« has appUai th« lam of laafiB actios to tbo 
astoeiatiott otuiUlndiSBt 
A* t n" sss^ A^s* 
•aft olvtainoA, ^ . 
lA^B-] • ~ 
•* [ i^l [B-] 
i^ovo Sj^  is tli« aaooeiatioB ooiistaal mA th» livaoloited quaiv 
t i t ioo rofor to aetivitios* AotiTitjr eoeffieiei&te, of 
tho tvtm ioiio hwro h^m eaiettiatod tJjr using fiobyo-HuelEeX 
oquation* I f Y Aonotoa tho fraetion of soXiito prooont as 
fveo ionSf thon tbo aboiro ospreaaion takoa on tbo font, 
WlMYO y^ • 1 • I^C/^f^ 
ana .Utf - /S -o ^ y V d -Xa/^) 
irhm - ©•4545CoV2Dkf)(eTT»oVtOO<®to 
Coaaoquotttly, f^ aatiafioa tho raiatioa, 
/ - ^ / A i • c^/o 
B«fie«, Y " A ^ • K^CAYf^ ( ? ) 
vImmA-i^ th« »4iiitaleBt iHMiaiMtaiiM An* to flrv* ions « t 
eoROMitratioa, Oj, • fht Tftluo wM^f oMalatA fy«M 
•d* (6) Mi, 
A ^ - A ^ - BjJS 4 log • • 
Substlttttloii of this «qu«lioii into (7) m 
oioii ferAiiiileli aeeount* for tlio ftooooiart&oii of tho froo 
iOBO alao* fho voBuXtant e<|UAtioii ie of tlio fom» 
B^/5 * so7^i9g of-t- u ^ (8 ) 
ana f i B oaloiaafa fimi tho o^f^ooioii, 
r - s^/lTy; * i c t ; log o ; 4 (9> 
Tlio fiaftl fom of oonftuetanoo o«iuitio& g&iroii Fuooo^ 
A . mf^ ^ * cyt^ - ( t o ) 
vliovo, S -O^/V^ •yS 
1 - . i j 
1| • 2.3026(X Vli^/24C) 
^ •• cr^Ao • o - j 
aiiA 
BquAtloa (10) liaa ^ea oftticfMiorUy AppU«a to 
asBoeiatoA eloetvolyt^s* I t hmm boea foimA that tlui 
eitjr t«»B» f has an laalgnlfleant affaat oa tlM eoaAu^taaaa 
la Ailuta e3.«etvolytle aolatloa aaA thaveforat aagXaetaA* 
Fa , th . » .> « . th. .bmn.a for th. loiU. 
aeeoeiatloB is pliaralaalXy unaeeaptabia* To avareasa tliia 
avmh&oht J^etiea^^^^ haa soAifiaa a<|* (10) to tha 
^ •/ [A^ -S las CH) 
Bquatioa ( I f ) ie liaaaA oa tlia Bjaxvi» iatarlaalo attraatiaa 
thaaiy ani haa been fouaA to ba gaoA ia tha eaaa of Imig-
ranga iaiaimetloa* Vhlla faoaa*-Oaaagar a^aatloa (10) baaaA 
oa tha Dabja iatavioale attitiotloa thaoiy la aquaiajr «oaA 
ia tba eaaa of atiovt-fanfia iatametioa* Faaaa-Oaaagar 
atiuatloa baa baaa wiaalgr enpIoyaA '^*^^ partietaarly la tba 
eaaa of agrmatvloal alaetroIartaa» ulilla Fttoaa*»^ttatlaa aqua* 
tioa'^ (11) baa a liaitaa appUeabUity aai ia feaaA to ba 
raaaoaably good for uaqruietrlaaa. alaetvol^aa* Bath tbaaa 
Jaatiaa ma faoaa traataeata of aaalyaia of eoaAuetanoa Aata 
are OMbpMaataA vhlah infoXTaa too aaa^ appf«xlaatioaa# 
12 Ravarary Fuoaa baa propoaaA bia p v l a i t m naAal for 
•olnlloiMi of tanMictvieal 9X«otfoljrt««t vbleh i s ^ M i on thm 
tluiit fit* Otumey eoiflMi^* etatwrti ea l»iui of oiiarco 
and mmrotiiiaod liy ooAtianwi ooatitf,iil»8 m eoaiUnmyiia 
0p«0o ehaf^ thmt iatogvatoa to Vhoa tvo eo«{»lio3roa 
ovorlapt tbo oovroapoaAiat ioao tof oouatoA £>«li!«* 
Eolaxfttioa fioxa aoA oleetvopltorotle oouatoir ewrroat fo r tlM 
aodol m ooiajpiitoft uelag tho eoatianun thooxy* fhOM ayo 
eomMnoft to giiro a thr«« paraDotor oonftuotaiioo ftiiiotioa» 
A { 0 »A^ » K^t a) A 0 liJsltiag oonauotaaoo, 
ia th» aaaoolatloa eoB8tftnt» aa& E la tlie ftlanatar of tho 
ooi^hoyo* 
Tho v o l ! imoim hard •(phora ^ aodoX haa tao foaturaa 
in ooBffioai (1> uaa of tho aana modal (vigiA, ohaYgaA ophoTaa 
In a ooatinimm), onA (11) eaXoaXalloft of tho thoo?atlaal 
hohttrloav of tha eaoAol* But tha oparatloa of thla aqiuallott 
iBVoXvaa tha coxmti«e of aoaa ahovt-miga InlaxaetiOBa talaa* 
fhia aqaatloa haa haaa wipXograA to axplJdA tha ooadttotaaaa* 
eonoontvatloB hehanriowp of aimaatiflaal alaotvaX^taa* Xt haa 
haon fouaft that for aXaetfo3^aa i^aa Ionia iraXaaaa ara 
Xavsa aa ooapavaA to the ToXuaa of tha aoXTOftt aaXaouXaat a 
goot ooTPtXatloa la faimd hatwata tha dlatanca par«iatov» B 
aai tha oaatra-to^aatro Alalaaea of tha loiia* a*« faithaiv 
aovot •oXttoa of a' oaXouXataA %sr Stokaa hyeyodinaaloa froa 
aaA iraXuoa of a* oaXataatad hy BaXtxaaaa aluaiaa aM 
oXaoaloaX aXaotvoXytlo thaoxy froa X^ agroa vlth tha iraXiia 
of R* In Bttdi a emm tiM eonduetoae* fonetlon rvAiieft* to 
one penM&etov oqufttloa* A * A (C t &)• But in eattoo ulioM 
ionlo end oolToat volumee m coBspar«bl«» usually m,x¥ ^ 
ftA » ttio three ravijr erratle ve^ for a gi^en eleotro* 
Igrte In different solvents or mth composition for solutions 
in tailed s o l v e n t f h e reason for the disaster i s 
oMouSt real ion in reaX solrents ore not rigid charged 
spheres in ooatinunm, While the theoxy hased on ttm pri^ 
isitive ©odel^^^^ gives a good aeoount for the long-rense 
ionic interaetions» it ignores eULl detailed short-ren^ 
interactions (ion*ion and ion»solve»t) vhich can onljr ^ 
desonhed h^ r parsoMiters charaoteristio of iQrstess* 
Becattse of the discrepancies hetireen the theoreticollsr 
derived values for parameters cmd the parameters charaotesv 
istio of real physical syetea, alX the previous theories for 
the eleotrol^ie conductanoe have been reviewed h^ r 
ThuSf Fttoss'^ proposed the theory of steady«state 
diffusion Qodel* Xn previous theorr noa-»oonduetiag pidLr 
p » f vhile In diffusion theory p ^ f * He has considered 
an anion at a distance r » E from a cation isay either 
diffuse further away or i t nsy diffuse towards the cation 
(iaterehaage positiotts with solvent Btoleeules inside the 
oosphere) aafl eventually fom a contact pair Along 
its diffusion path* i t is in themal action and suhjected to 
the force exerted hy the external field and sose of the 
i j 
diffaaioit ions e o a t i l M * to traacport ouxvtikt 
H« furthvv oonaidorvd tho bohanrlettr of eontaet pairt vlum 
tho f l eM lo a.ppll«A» tlio pair viXl tmA to ovloiit In tiko 
tfUf if tho fi«24 10 tiumod of f oftor o tiao tb# pair 
irlXl rotum to rmdOM orlontatlon t^ AlffuiilOA» irltliottt 
ohanglBg oontro^tO'^oiitM diatanee* Za other vorfta* coat act 
palra bohsnr^  Hka dlpoloe aod ooatrllmto oaly to ohar^lag 
onrraat Ixit aot to aot tranaport of eharga* Iiat oC}m tha 
tlna KW9mg9 fraetloa of a ^ R paira that ar« la ooataot* 
7h0n tha Blaatala 2-atata thaoran 
c^/d ^oC) m axpt^lgAf) <12) 
la vhlcOi Ig la tha ftiffaraaea la energy hatvaaa loaa la 
atata « R asd atata ^ » a» fbm eoaoantratloa of dipolar 
palra la cCc{% Coaaaquaatlyi p • t •o^^d ^ T ) ®»fl tha 
f laa l eoaduetaaoa aqtuatloa - baeoaaa 
DatalXa of aq» (13) ara glvea la Appaadlx I* 
Aaalyala of ooaduetaaea data Iqr uaa of paraaatrlo 
a^, (15)[Aj«A-(C|A<,.o(. » ) /^(CjA^, * ) ] rat^lraa 
rtlatlaaAlp batvaaa i Y* and R* ¥haaa paranatara ara foaad 
to ha ralatad aa foXXova* Coaaldar tha aaqueaoa of raaetloa> 
A* • B- {k* B-) (t4) 
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iilMrw (A^ B*) 4«not«9 eoafieuratloiifl in irtiioh m anion 
and eation «]jniXtan«(m»lj In roXvm aapmnKted 
If at least one solTent ooXeeiae* flie fonaatlen of dlff^-
eiOB pair* la deee t lM by 
jn^m ^oCy/oy^i^ (15) 
and fovmat^ ioB of dipolar (eontaot) paire 
K g - ^^/(t -c/) (16) 
The pairing oonatant* Ka (previoualjr designated as S^ <• 
aeeoelatlon esonstant) i s then given hf 
« 1^/(1 -od) « Kjjd • Kg) (t7) 
in vhieh the sttbseiilptyv indieateo the eoaduetcnsetno ofigin 
of X^y the sttbseript E indioates that X^^ depends 
on the pairing distanee* and suhsoript S indioates that Kg • 
ea;p(«Xg/kf) deseribes the short-range effeets» as Sg and R 
both depend on aoXeorOar paraaeters epeeifie to eation* 
anion and solvent noleooles* thereforet this aodel doee not 
iaply an ieedieleotrie role and the erratie variation of Zj^ 
vith dieleetno eonstant dees not ariM* 
Therefore» i t voiild be of great interest to undertake 
an analcreie of electneal eenduetanee of eleotro3^e in 
t«neMi of 7uo»v»1978 •qmtioii (15) in ov&tr to •xanliM t%m 
ttppliM^illtjr* 
tills pavpOMt of olootileal ooaAvui* 
tmoM of totrnMOkarl (allQrX « sotliarl* otliylft pmw^ 
brnddoo aal ioaiaoo (Ko^SBy, fv^BBr, 
Bu^BBrt Pr^m ajoA Bu^VI) in t»]^vopaiioX««ratoif 
isiitiii^t of aiffovont aiolootvlo eonalaato (22*84 ^^  ^O)! 
Ro^ HBr* Bt^ BBiPt S r^^ iniri Bii^ liBr oaA Bit^Bir in 
imto* ( a i x t w o a (20.3<( » x^  71.4) aaft 
BgO) olxltiroo B 61»5) t»eoii mAe em a fimotion 
of eoneeatfrntion at 25^0* 
g,,^ ? ^ ^ InP § n.tA.M 
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mmm 
myiMcttiyajuaioiiliiB ^yonlA* (BDB, AO), t^tvMtlgrl^ 
emmJBSxm hiPtmM^ (?luiaii» ml, %9tv,prapylmammkam 
(FliOaRy A6), tctmliatyltomoiiiiai bronlA* (fvtiuuif A0}» 
iodtift* (Sataaii* A0>, t«i«vaM{3flaB»ttiiiutt 
ioAld* (l^toaa, AO) and tetmbatjXpli0i!plioiilu& bvoMid* (Alfft 
Xttovganlft) fui solAitfiMt vMX» pwsm miA 
l^ pTopanoX (R«adal» AE), 2«-propaiiol (BDE, Xa) and 
liatsrl aXeohoI (SAEABBit ZR) vtim ii««d pr^ ^sur* tt»r aoliront 
alxttarvs* 
AXl th« ea«etro34rtie oolutioiia irere dn th« 
baeid of m l ^ t . AleohoXs and water sixturas of rmefiim 
dlalaotrlo eoaataata^^ uadar atudjr vara aXaa praparad* 
dlatlUad watar (apaclfie oonduetaaaa x 10*^ olm*^ 
vaa uaad tor praparlag diffaraat aoXvaat aixttiraa* 
Tliaa a vaii^ad amraBt of aolttia vaa diaaolvad in about 2M. 
of aixad aalTaat ia a diy bax la aa ataoapliara of para aad 
dry aitrogaa, ZnitlaUy a ooaotntratad alaatralytio aolatioa 
iraa praparad and aolutioaa of diffaraat ooaaantratioa vara 
praparad t^ tha aatbod of dilutioa. 
AU tha aaaauraaaata vara aada at 25*0 i 0*05^0 ia a 
14 
doitblt mOlvA t l i »nM«l« t « i mtty lifttli vltH m thBTtrnmeaXaitor 
la to aaiJitAiii • mktem fmymt^iyt , fkm M H 
• i « t « of «tt lm«r» loa liMt«r (250V/600*)» v l i m v • » ! a 
•liMle ani m t s e t tbt»i (W«t«r [fQX> 4850 94T • 0*03 A tTa » 
250T (9M)] * f t « «li«ele tliafimct^if vat I«B«8<» eali^iwItA 
to otf i^ th« eliasfo ta ttSForatmsm ^ Saeh 
a elittsft ia tiap^^ratara aaa coatreUaA hy a roXagp [taa^t^pa 
15»0t 2207*19A (Oofwmjr)] • Tli« ovaraXl tonporatuva 
ataMUtr mm founa to 1»« vitliia i 
wsi^ggmirgig 9? ffoipp^yAfffi 
Coaftuetaaeo soaeaxwBeiita of a l l tho oleotvoljrtio 
fiolatioaa iroro otunr&oA out tgr mPBDAlCB BBIIKiB, I 6 0 M 
at tlio fro^ttOBor of lIBs vitb an aoourae f^ of 
1 0*0t5C to z flio pjrroa ooadiaetlTltjr ooXl of oaXl 
ooaatmt 0*995 voa itaoA lurrin^ M ^ t platiMMi 61aea 
alaoti^oot eoatalsdng about 200 a l of aolutioa* ffcw eolX 
wao aallliyatod M o r t aaa foXloiiinc ttio aatlMiA of 9aaoa oaA 
oovarkoca^^ uoliii aooiaotaal oattoaaa potaaalaa olOavlAa 
aolutioaa* fha oall vaa a3a«a«A vlth oii«oai« aoia alstavaa 
to oXialaata traaao of orfoaia aatayiola oaA witli altvia 
aolA aaA fiaaUjr vaolioA wltii aonAootiintj vator 1»oforo oaoli 
ma* A l l tlio aoamiaatata vofo eamoA out la oa ataoifliova 
of Arf $siA pwe9 nitfocoa to proroat tho abaorptloa of aoia-
turo br tho oolutloa. k na<o of ooaooatiatloaa of tho 
Mtm in •aflii wui iqr aAiing vtU e M M tloek 
•oltttioM of ^ppropnato eoaeeniMdioiw tvm m imigM tnim%« 
to ft imova tuuktity of the oeXveni Bisim» &a t!s« ooaftuoti* 
•Itjr ooU* 
m g M T O f f 9? PM^CT 
fbg pylcBOis«t«r saa f i m eaUtovstetf hefam 
iitQiidava Mthoa* A 9y]aioaet«» l o a gS^o boXli of 7,862 oX 
eei»aoity f i t ted irltli n gr«dti«teA etfii of 7*3 m imig%h enA 
2 OB diaaetev« Tb& »tm of the pykmoeter trae ^psAmfA in 
0*0t ml aiTlfilOBe 00 that the voliisie covOa he veaA tsq o^ 
0*005 lal* the elee» and Aviea pjrioioiKiter vae weiiheA eaA 
f i l M with the snure anS AietlUea qulnoUne and agela 
v e i l ed * fhe differenee of theee t«o v e i ^ t e gave the 
veight of teUm%Xm takea* Koir the pyknenetev vae ismeipoed 
m the thefnoetated water hath* The Xovev aetileeue of the 
kaom anoitat of qulaeUne In the pyloiOMetmf vae aade to 
eolnelde vlth eaidi naarlc of the graduated etes hy ehaagiaf 
the tiMperatttjre of the hath* Za eider to ifveid the ef feet 
of air teneloii iaeide the Fsrhnotteter the oork irae eyened for 
a at ea^ reading* Thaa alX the wtcKkm on the etoi of 
the pf}mm9%mp vera eallhrated at the eerreapoiiait^i te«»er»» 
turee* At theee tenperaturee the deaaltlea of qulnelliie 
were oaXlhrated hy aeaaa of the equatlea^^ 
A I *1090-0.7542*l0'"'f-0* 1 ^ (18) 
l y 
Pxm tlx* Atasitjr of quinoXla* aaA f t ia9« fs t im 
ftt •Msh mark on tlio of pykBMOtov* Vov t te ralioo of 
tlio aiMHiiit i>f qtiiaoUiMi to tho nbovo ottloulotoA doiialti«i 
tlko Mopoetitro tonpoimtiayoo tbo irolmiot of tho pytno* 
motor at tho eoxroopoaaing moHio oa tho otoa, 
fho aasso pvooodovo vao ropofttoA mtli ^ifforout offiouat 
of QuiaoXiiio* ttm oboowoA Aonoitioft oa tlio boelo of oq34<-
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brotlott wovo ooms>aroA vlth thooo of the reportod imliioo • 
Zt V8UI foimft that tho ooemfooy of Aonoity moaoiuNHBeat vao 
vlthitt % Similarajrf tho aoaolty of tho ooXvont ead 
thQOo of tho oXeotrol^lo oolntloao mrm aoaooToA vlth tho 
holp of tho osiUhmtea pylai^otor W roooMjUng tho "voltseo 
^laago 00 o foaotioa of twipovatuvo* 
mhmimm . Y i s ^ ^ m 
CKBBoa^ r^hholoiiAo^ ^ iriooottotor wo* luioA fox" tho tlooo«* 
oltjr aoooiivoMiito. I t hoo hooa ooXihyatoA hoforo uoo hy tho 
otfliiftwPA aothod* 
fho inoeoBotor eoaoioto of thveo partt lM anio» iris** 
vooflTti^t Boaoailiic «oA oxftxlXlax^* She z^olTing am fomo 
a with tho aoaoQilac am throiMh tho httlh fho 
moaoofiag am hao t i o Imllia A mid M o l l^ i t ly helov tho fo«w 
wmw* Two fiattoial aarho *a* and *b* oa tho hulbo A and B» 
reapeotlTOljr wore uoed for rooordlng tho tiao of fftlX of tho 
i v 
t«st llqulA* muclXlMjr am ima m a M to tli* v m i v l i i f 
Am tluMMti^  « buX1» 0« Xa tht Imlli B C t h m 
ft 9f OB Zt hm h^m A^m^gM ia 
•a«li m that th« etatrea of fvar i ty of tiio tliroo Wkha 
kf B onA 0 woro aligaeA • •n ieaX l j to roaueo tlio offoot of 
aeooloratiOB Auo to 
fho viaeoisotwr iraa m i l eXoanoflt anA f i l M nith 
tho port aiaA diatmo& tolatmo* Tlio •laoomtoy eoatalaiag 
tho tout Mtaid eiicmlA Ho aaffiolont to wmiM oar M b l o 
bolag iatvodaeod iato tho eopiUaiqr am idailo tbo ftdaeiaX 
Iml^ vaa fi3JAA« kH tho thifoo amo of vloooaetor voro 
attaoboA with aalsyAfoua caloina tulw* liim 
oiiA of vabljor tu1)o of aoaoaxtag am iraa attaolioA to tho 
•topooek ttarmgh. vliloli tho toot H^ulA oaa ho eaolsoA iato 
tho huXh A hy Tacttpot. iSov tho flaooaotor vaa olaapoA ia a 
•ortioai poaitioa ia tho thomoatatoA iratov hath* I t vao 
aXlovoA to otaaA for about 30 to 45 aiaatoa hofoxo roooxAiag 
tho Aata oo that tho thomai flmotuatioa ia viaooaotor vaa 
niaiaiaoA. fho ooapio vaa thoa oaokaA iato tho halh A with 
tho Taoapot aad vaa allovoA to atand for ahout 1$ aiaatoa* 
fho tiiio of f a l l of tho oaaplo froa tho upi^ or fiducial mmxk 
*a' to tho lovor aark *h' vaa notod oov'oml timoa aad tho 
aoaa of tho Toxy oloao roadiaga at oadi toaporattufo vaa 
dotomiaod. 7ho tlao of f a l l of liquid vao aoaaurod vith 
a atop vatoh aooamto to • o*l aoooad* 
id 
fo ia«ui l l « *9 •qis»%lom mm wXoy t i 9mKxm%9 tlMi 
f m M i of fitXX 
to t l i l t otiuitios "fioeooitar* ^  t io giTon bjr 
IT 
m i m li 18 tlM of tho Xlqioid eolmm in tlio ¥i«oo8ttort 
A . tlio Aoniity* g lo tlio •oooXoimtloii Auo to gforitf t ' 
tho voAltto of tlio oapiliftiy of 2. faiA t in tti# titto of 
f f tU of tlio toot liQtiid of •oXtuM T to M X thrm0k ttm 
tmplUMXf* f l ^ AlKm oig^rooBioA ntiar tw vxlttoa m 
(20) 
i f ^ f o ttIT Hgr^/S ft ooliototit tfhwnietovlotlo of tho ipio-
oflttotof* Tlio Tloooaotor ooiuitafttt;^ • vao e«leit]jitoA uoljag 
tlio ftlboiro oqafttlott mA i t mm foaad to 1>o 0«00?2 eSt/«oe« 
fho ooeovmogr •f ooUbratoA vloooaotor voo oImoIhiA tor nosoiuh* 
lug tlio TlMooity of triply AiotiUoA vfttor at toot tonpo* 
rftturo aii4 oonporoA vitli tliooo of t)io voportoA voluoo^* 
fhB royroittOlMUtjr vm fouaft to ^ irlthln ^ • 91m 
•iooooity of tlM MMplo woo olitaiiioA luHiig otuotloa (2o}* 
nmQtm cq toaw^^ 
fho ropoitoA Aiolootilo oonotoiit imXuoo of ttm aol-
Tont alxtuyoo voro uooA la oaloiiXotloao* 
g I A ,? Y ^ , I 
Eleet^etil CenAuotBne« ef Dilute Solations of Me^HBri 
St^BBr* Pr^BBr* Bu^ HBr* Pr^ RZ anft Bu^ HZ in n-^ vOB-HgO 
Hixttires at 
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Bxt«i8iv« Btuai®®**''^^ Oil •XcotvieaX eowAm^ 
tanoM of dl lut« eleotrolytle eoltttioas hmrm been mads in 
I 2 
•qu«ou0 * ttaft maiqr pure •oX'vmitff* SSinilmF 
flituAlts hmn be«ii aad« in nlxeft orgaale mlrmtm to ftjciiiiliie 
tha inthmnw of dioltetvio eonataiit on i^mle^mmeiMm, 
Tho eoaAu«[taoo« botuKViour of Ailiuto eleotvolytio «o3;iitioit8 
la aomal aloohoXt and othor assphlprdtle solvonts bat boon 
explalnfld in timia of ioa-loii aaA loft»8oXvotit iat«ni«tiott» 
ttm magnituiaio of vtiioh Aoponas on natuve of tbo aoXwitta* 
It liaa baeti tmmA that tba aaaoolatioB of oXootitiaytaii in 
a o l v ^ e eontaiatng i&ydsfoigrJL appearfl to inoraaaa iilth 
Inoraasiiig proportion o f aXeo^I aad ioaie alaa^ idilili la 
6oatrax7 to tba pradletloaa of aleetvolTtle tliaoxar* fbia 
liaa» hawwr^ be«a explMaaA in tefma of tha Intevaolioa of 
aolTaat noXaeaXea vith tboaa of tba aoXuta iona anl tha 
iBuXtlpXa alap aaaoelatlon prooaaa^^ (i»a« tha tomeXtm of 
aoXToat aaparatad ioa»palvat SSXP and formfttioa of ooataat 
lott-»paSJFa» OXP)* Hointrar* varr XlttXa haa ba«i axpXas^ oa 
tha bahcrlaor of aXaotrleaX ooaduatanoaa of dlXuta aXaotfto* 
Xjftla aoXtttloa ia vatar<*orgaBie alxtuvaa* Thaxvforot i t 
vottXd ba of graat iataraat to uadartalGa tha saaaoranaBt of 
aXaetrieaX ooaduotanea of aXaotvoXyta ia n^tOEm^O taisturaa* 
fha ahoiea of a>PfOB ia baaad oa tha faet that tha aatiifia 
of n-PrOH ia typio«3L aad diffava ia aXX raapaat^'*^^ from 
otlMv n&yaftl aXoohols diM to i t s rotationuli i i o -
B«vlsa» in trans (pXnikar) torn* th« mcasurMtnt* 
of •isotyieiLl coaauetaiito of t«ti^Allcara4unioiiiiai e « l t « in 
aixturvs ttvor •atiro «mp9&3L\Xtm •f th« 
liiiiftyf •olTont igratwi id hero boon vcoAwvfkmw 
"^mmmtm 
Hjrtl lwUga ftf 
E«ag»iit groA* (a«aAtlt ItoigVTgr) n-J^H was v«f33iacia 
f^iMd oxld« for o«ir«xm2. hours voiAor an atnoih* 
phm of nitrogen and A i a t i i M * fhe apaoifie oonduo** 
tanea of tha oiddla fraetion (Qp* 0*79968 g mT^) 
ooUaotaA traa laaa than 1 x 10*® oha'"^  obTK 
Q f Q i 
filWKg m vimmn 
Ptffiffify mi T4tfgfflty f f ff^jj^ywi P i i l w y 
fh» a«a»itl«s» f sua viseocitl**, 1 of 
•olTtnfe aizturts ••rarini eoastaiit* iiivr« 
atMiurt^ •• m fimtliott »f etiit (v^) of ii^rOB at 
aad Xl«t«4 ia fAbl« X* obM^vcA valnta of 
aoniity aad viocositjr of a*«^ «Ofi aro 0*79968 (g oa**^ aoA 
0*01928 ( f o i « « } t rdapootlTol^y sal ar« eoaparabla vitli tliooa 
of tho ymlmm^ (Z ' - 0*7998 e 0*01938 
polM)* f l i « doavitioa of oolToat mixturoa ava found to 
doofvaflo with tba iaoreaao ia of fhoroforot tho 
dopoadoaoo of doaaity oa tlio aolaXity of uni^ sOB liao 
l«a0t*»tqaar«» f i t tod to aa aqontioa of tbo typo ^"* * 
vikoro 1« tilt donolty of wator^ k i s a ooaataat aad a i s 
tho aolaXity of a-^vOH* fhm •aXuoa of tho boat«f it 
a«tova» tad It tlxaa eonputod aro 0*9405 8 ^^^ ^ 
0*9839 « 10"', roapoetiT*]^. 
fha aapliipyotio propartios of alaoHoX and wator aolo-* 
oalaa aro won kaowJ*^ '^ for ooif aoaooiatioa, ioa ooIta^ 
tioa itad protoa biadiag« tho aagaitiada of vliio^ has teoa 
oxaaiaod ia tama of Tiaooiitjr aoaoaronaato of binary ooXvoat 
aiatuf^a ao a fUaotion of aol9( of ti^ r^OS* flma» tha viaoo* 
aitioa of t!i« ooXTont aixturoa hm boon plottod ao a faao-
tioa of aoa^ of n«^iOB at 25^ 0 ia ?ic* 1 * tha ropovtai'^ '^  
I , DtiMiit3r» P * ?i»ee8ttr»'^ onA !:^ioleotyie Constant» 
0 0f fi»-?tO£Ui0O Hiittirts OS ft fUBOtloii of of 
nrn^vm at 
4 
(^o&et) 
0 
<0 0*98520 i ^ . s n 71*80 
so 0.96ta4 
C0.96tS0) 
64.90 
Ot94782 21,459 57*70 
40 0*9SfS7 
(0*92650) 
50.30 
50 43.00 
€0 
C©,®4S0) 
36.60 
70 0»864f5 24*9£0 30*70 
80 o.a43er 
(0.84340) 
23.66T 
(25»940) 
26*40 
90 o^Bsm 
(O»0a24O) 
30*961 
(aneso) 
C2.86 
loo 
( 0 .?W0 ) 
I9 «30 
(19*3^) 
a»*4o 
Tcaiids f foe B«f* <7) g lwn vitliiA pai*«iitlus»9iifl* 
2.6 
2 2 
I.Ah 
• Wff.t?) 
o Thit work 
X X 
20 4.0 6 0 
MOL OF n-Pf OH 
80 100 
Fig 1 Vucotity of n - PrOH -H2O Mi* turet » Function ®f mot 
of n - Pr OH »t 2 5 C 
22 
•aXtt«« heev also been pXotteA for eonpaxleoii* Tli* ^Xip*!!* 
tttnlftX thus touaft to irlthiii ^ Also 
Tlveoaltiot of thi soXvant Klxluvt* ar« fooaA to ineroato 
initiftU^ vith inoroae* in [n^i'roa] aaA timn paa* t!im«!h m 
maxiisitti at .1 mol^ ^ of a^vOH* flio preooAOo of nasiiBiiu 
aowaa to Im tfuo to aajdmui tqpAvatioii offoet of n^ v^OB 
rooulting in a autih ineraaaaA oolvant atfuetiupo* m « 
hjAnttioa 9ffaot» hovovar* appasra to Aaeraaaa vith inovaaa* 
iBg |n<-iPtOB] t iriki^ avantnaiajr oauaaa a Aaevaaaa ia tlia 
rematant "vlaeoaity of tba soXiraiit laixtiivaa* 
ilw m^n^H ffgM^gHmVt 
fba aXootrieal eoBduetaaea of Ailnta aolmtiona of 
Ha^^apf Bt^SBr* Bu^HBr* Pr^fil saft Sa^ SX in 
EgO fnistttiraa of differant AiaXaetria ooaatant •aXuoa oovav^ 
iag tha mnga 22.86 I> ^  '7U80 liwra liaan aaaauraA aa a 
ftmotioa af conoant ration at 25^0. Tha oliaaxrtA iiraliiaa of 
a(iuiTal«Bt ootiAuat(in8a»A.aa a fanetioa of eoaeantratlottt 0 
la nolAitra ara praaantad ia fabia XS* 
2*1* CaBaatttration daoaaAanaa af ooadaetaneai 
I t ia atlAaat fyoii tlia Oaaagar plota (Viga* 2«l to 
2*9) that tha oonAuetaaoa of Ailuta aolutioaa of a l l tha 
aalta imSar atafly ava daoraaaiai vith tha inoraaaa in 
[aoluta] • fha daeraaaa ia ioaio BObilitsr vith iaoraaaiBi 
^Ittta^ haa hata attrilMitad to tha daeraaaa ia tha fvaa ioa 
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ooBOMtralioB mm th* loiiie uvoelfttlmi imvmmmm iKf %hm 
«oti«i i of Img'^ vmmm iatti idii ie iwtemm* 
ft glvfttt di«34»otifi« « f ftXX 
^itfttftnuuy amumivn mta,%m rmry eonsifttofita^ intli iammming 
mimm of cmtiom anft thevofo^o tmUmw ovAor (OB^)^ll^ 
(OgB^y^S^ (C^H^)^}, VHlXo thft oonduotftaeo of ft 
giiron ftftXt ioeroftftoft vlth AoeroftslBf diolootf lo oonfitai^ 
•xeopt In thm ouso of 40 Wl^ iiP^rOH oomoponfiiag to the 
aiolootrie eonotftiitf $0*50* flilft inox^ oftso in oonAttOtftiioo 
ttftsr iMi duo to ftono IdaA of ft eliaiigo in tlio otmotuaroS. aligEkw 
mmt of ftoooelfttoa oolroat moloeoleo of vfttov ftiiA ii^ ^cOB. 
fhfi nftturo of thle eiumso in tti« eoX-mit etructuro oould aot 
bo ftcooimtoft for in tomo of tlui moXrmt prmpmttXmm othmr 
than dielootrlo oonotoat* th«roforo» oxoluAiBg thlo Gonoon* 
tmtioa of ooXvoBt aixturo tho ovoroXX ehftagoo In ooaAuo** 
tftneo valuoft tSoposft on tho ftiolootrio oonotftnt of tho ttoftiwi* 
Bighor tho Yolno of iioXootrlo oonotftat h i^or i s tho iraXoo 
of oonSttotenoo ohcorrofl^ lAdLoh ftttnhntoft to tho gvofttor 
ionisfttloB of tho ooXuto porlioXoo. Iiowor tho A&oXootfio 
oonotant (2> «• 22«6€), Xovor lo tho irftXuo Of ooaftttotftaoo €vm 
to tho fomfttlon of lon«dipoXo pair in dlpoXor ftoooolfttoi 
ooXTonto fto io ohoorvod In tht prooont oftoo* 
2«2« Anftlyftio of oonauotftnoo dfttftt 
7ho oonoontxmtlon «oponAonoo ofTVfifttft h«vo boon 
24 
mmUfWtA ia of Vmm^^ ^^ 9tB ooadiaetiast* tquatioa^^*^ 
on tli« ooiie«pt of diffuAioA oontyoUoA •t««Ay«'0tftt« 
appvoaeli* eonduetfuieo •quatlon vm9& hf Fnos* i s of %lui 
font 
A . - +AXA ) - ^ A A ^ 
yth»m A ^ •tttaAtt for the IdUsitlnf •vaiimlfHa:^  eoiiAuetaaet miA 
tho tofis A %/x. roprossnt* the rolaxotioii offeot tfhlXe that 
of tho •leotvophovetio offoot* Both a x and^yv^ dopoufi 
on tho visXttoo of "tho diiiBQtor of Guvne^ r eo«phe»i0» R Sleloe* 
t r ie oonsteaty S onA vieeoeityt of the pom eoa.Teixt* 1?he 
paresietere aaA ausilliaxy TairiahXee velateA tqr a eet of 
foUoving equations, 
^ « (1 ^ f y / G - f t ^ 
• (4TTim'/3000) (1.2) 
•afi 
Ig • -oC) « e«p(-lg/fc5) (1.5) 
idsieye Aeeexlbee the fefmatios eai e^mitiom eoBeteat of 
eolTemt eepemtet ioiwpeire hjr diffueioii ia eaA eat of 
epheree of Aieaeter* R mtwmA eatioae ead In i e the eoataet 
iea^peire feraetioa eoneteat Aeeevihiag the ehort rense pvo« 
ceee ia ithieh Aipelev paire form aad Aieeoeiate* iihiXe Y^ 
deaotee the fraetioa of eolate preeeat ae free ione^oCie 
the contact^ pair paraaeter^ f the aetivity eoeffieieat aaA 
2a 
i t ^ 4lff«r»net in •ntTur Mvmk m pair in tli« ntat* 
( r «• K) tad { r m m) in vfhit^ w i « ill* ««ntv«»to*i»aiit9» Ai«« 
tnne« in Hi* onm of pa i i^ ion* n in th* ienie 
(t ^c/) • 1/(1 • *g> (1.4) 
Sal)0«itution of (1*4) in m* (1*2) givtn tht 
eotsftuototttttvio pniKLng e«nntMit» 
. 1^/(1 -o^:) - ijjjd • 1^) cns ) 
acrfeiTit^ r eoeff ioirat in giir«a by 
^m f •y33C/2(t •XR) ^ {n€ ) 
whom /S m t^^tef 
anA " 8Tr/3A«»TF i^ryc/125 
Tim nonputtr pro^ijnm* PAMACOW^^  tor hht ?ABi»»trin 
annirain of OOMDuetanoa data for ayonatrioal alaotvoS^aa 
liaa baan uaad for thin puxpona* In tha praaant oaaa tha 
data do not f i t in tha 5«PARAMSTBa agnation dua to tha 
liatvaan R and c^for lar«a iona vitb tha nolaonlaa 
of aaaoaiatad aolTant. fhmfor* , tha 2«paranatar SCAB pro-
graana hna baan aaad« 
2y 
fh* ( ! • ! ) to (1*€} hMwm tmm ut«d to flaA tHo 
•olvoi of f o « r p»»t«oto*5s;(A^t JlfO^) o|3wi»tflo«i 
sloetfoljrtos oaA O.O viiioH Miniiiiso tHo 
of tl^o odttttpoo of tho diffovoaoo ^otvoon o^orroA ooiAiiox^ 
toaoo oaS thooo of tht Qftl.ottlAtod m tisamtXon of tliio 
fofa 
vliovo II 1» tho mmhw of point* p i « tho wmh^r of 
pmsotoro* fh« in l t i o l iroluo* of Itaiti i ig oqiairoloiil ooii-
Att0t0iie0t/\^f aooa ia tlio Fuooo nothod of oiudri^o htew 
Ifi 
boon o1»toi»oA fvoa tliooe of tlio ShoAliorolQr** »otlioA of 
oact»ipoX»tioii of tho oilfilnaX dots (FiftO. J*i to 7*9)* Tho 
•oliioo of tho imiTOVoal. oonotoiits ao voporloA fooao ot 
hanro hooa itood to. oa3.ottlotio»« fht voS^o of A ^ hvro 
hoon oo^putoi for •meh of oo^uonoo of E •olnoo h j niainlotiiff 
tho ot«»i«ii^ Aoviotioii, 
Tho oosptttoA ToJnoo of 1 iriULflh AoponA on tho Aloloo* 
t i l e ooaotmit of tho aoAiua oro iiooA to f i a t tho •oILuo of 
for oooh ••3Lt« For idxturoo of hlihor Aiolootxie 
ooastoat (D > IH^ ) tho ploto -roriuo R uoooaijr t^w m 
tfksnov siaimHiv with toXuoo roagiSK froa 4 to ^10 t 
oaA for D ^ 30 tho talto idiorp aiaiaiai fonaA ia tho 
•oroao R ploto (P i « « 4) • 
Fig.3.1 Plots Of A'o Vs. C For Mc^NBr ( I ) , E t ^NBr i n ) , P r . NBrd !? ), 
B u ^ N B r U V ) , Pr^N H V ) a nd Bu^N I t V I ) jn n -P r0H- 'H?0 
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I't 
ftai»t %M ovAtr to tr«ftt Asia for nHltii it 
••iPiuo R pXoto Ao not 8li9ir ft ihavp a i M w i , & will, i thv f tow 
bo orbitrafi }^ prosot at tho «oatfo«-to^oiitvo Aiotaaoo of o 
eoXvoitt oopamtoft pair for tho igrotMB of higlior aioa^otfio 
ooaotaiit 
& « a Ai I f <a • do)> 
ifhoro a io tho om of tho errotaXiographio raaii of tho ions 
ana do io an avorago Aiotaaoo oomapoa&iiiff to tho idao of a 
oeH oooni^ iod tqr a eolTwit nolooolo* fho diolaaoo do i » 
^ivon isgr 
do « i U / S j o ) [ • 1.185(8//?) I I ( I .S) 
vhoro ^ i s tho moaii moieealar « o i # t of tho ooliroat oixttirtto 
and /^io i t o donoitar. For tho aorotoa of ioiror dioXeotrio 
eonotoat 
S -/S/2 i f ( a+do )</3/2 
tm Hov of tho ahoirot •alnoo of oC onplojod for thio 
purpooo ia prooont oaloolatioa aro 0*5 f o r D > 30» 0.6 for 
50 ^ ^ P > 20 and 0.99 for S <( 20. fho ooMpntod vaXaoo of 
tho adJttotahXo parvaotora A ^ t X^* it and oC thao ohtainod aro 
Uatod in fahlo XZZ. 
2*5* Ljaitiaic ooairaXont oonduotaaooo and WaXdon prodaott 
fho ooopiitod TaXooa of Xiait ia« o^uiiraXtnt oonduo* 
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28 
for aXl th« talt* la vavl<mt 
pr»0«iit«4 in ZZX« I t that tlw 7V0 
to follow tho ora«r elAilar to tlioso of timJ^ !•«# 
Ho^t )> m ^ y P r ^ y Bu^i* Horoowr, t l » •arltttloa of 
vftluoa for a l l tho totvoHAllqrlflnoiiliiai halidoa in a l l tlio 
awPyOR^ a^ O laisturoa hoo boon founA to reeesblo tlioso of 
thoir oorroapoiiaiiig^Taluee* I t i s al«o apparant tbat tlio 
js^^ yaliiee 8lio« a eoaalettnt varlatloa witli tli© dielootrle 
oonetant of tho modiun «xe«pt for Ho^ HBr in 60 anil 70 V^t 
Fr^HBr mum Pr^ HZ ia 70 ami 80 V^ msA Bu I^X la 90 a^?fOS» 
I t «ouH« tl^oraforo* ^e iatoreetlag to oxejaino tlio 
irariatioa of 'vsOuaa nitb tbo dioloetrio ooaotant of tho 
aoAlom ia tenaa of l?ald«i produott th© 
for a l l ttia ealta uadar isnrantigatioa (7abl« baa baan 
plottad agaiaot l/b ia Pig* I t ia avidaat that thavV^^^ 
of Ha^ l3Br« Bt^SBr» Pr^ HBr^  Ba^ BBr aad Bu^HI paaa throo^i a 
ohayp aajeiimsDi at ^ 13 «» $0*30 oorraaponliag to 40 n«^x0B 
vhila that of Pr^HI paoaaa with a broad saaciwiB at B » 49«0 
eorraapoadiag to 90 n-J^ rOB. 
1*h« aatura of mfSaJ^^ plots najr ba ^ualitativalf 
uadaratood in tavma of atruotura maltiag aad atruotura braalc* 
ins proaaaaaa* Tha valuaa ot JV^ produot iaeraaaa for 10 
to 40 ^ aoltttioaa irhila thoaa of 40 to 90 W tfhoir daeraaaa 
vith daoraaaia^ dialaetrie eoaataat for a l l tha aalta ondar 
atadf. fharaforoi opto thia ranga of dialaotria ooaataat 
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<Tls», 71.8 4 50*3) app««r» ^ th« 
aftting tmttw la th^yv^-^ • CoBst^vntXTy %b» irlMiotity of 
tlii fiolvoat olxtiire naar iunro iiuiigiiifieaiil ooittsllM&tiom 
towvpa* the oonduetane* of the eddei oolmto. AeereMio 
in A o ^ pvoAuot fit»B 40 to 90 V^S n^ PvOS Inaieateo that th« 
vlaeoalty of the eoXToat aiztvure near he tho aoainatiag 
faetor vithla thia dieleetno vange (via*, 49*0 "C 
vhleh attHhutee to auoh iaoreaeed iofweolTent inteiwitioaa 
osA eonae^ueat deoreaso in the m2nea of 
3» Sin^e Xoa Coadnotaiioe and loa^e Waldea gyodncft 
Xt vould he mow aeanitigfta to exaoiaa the behaviour 
of ioaio eottdiiota&ee of theae aaXta in tema of dieXeetrio 
Rf^ iJKK 
ffietioa*^ • Por thia pax^oae the TaXaea of aiagXe ioa 
oondnotaaoeat X? ^^ theae aqueoaa aixtctrea of a-^fOB noat w 
ha knova* fuoee laethod of detevttiaatioa of aingXe ioa eon-
duotiTitiea hy takinf a refereaee eXeotfoXarte of tuo iona 
vith etuaX X^ -raXitee haa been fooad to he inappXloahXe aa 
lu^SBPh^ or Bu^ IBBu^  ia inaoXahXe ia vater^rtania aiaturea* 
Beaidea thie the treaaferenee nmhera of theee ioaa ia 
aixturea are not a<raiXahXe ia the Xiteratara. 
Eeeeatl^t GiXX^^ ptopoaed a aev approach for the evaXaatioa 
of aiaffXe*iea ooaduotaneea ia pare aad aixad iioB««(|aeoua 
aoXireata vith ea aoouraear of ^ Be fouad that ^ 2ireaaig 
theoff^''^ of dielactria f r ie t iea appXiea aatiafaotonx^ for 
Btjfcf Pr^X ead Bujf ioaa ia a Xiaited amher of eoXrei* hat 
30 
fftil^a In mo9t otlMis' piur« anft ai3c«a •oXTonts* fim propom9d 
method tor tb» ••alxuition 0t ei]i«l*»iott ooaAuotimM lijr tiM 
8i«difl«A #<111*110X1^ ^ 1« 1hui«A on tli« lati«dtt4ilio» of « 
domotioii torn of a i « l « e t r i « «oti9ftaait of soAittm in tlio 
•apmsal. otolci** •qt^otioiit ifltioh io of tho f o f » 
x f • - CO.OIO!® (1.9) 
vliofv fj^ itt ttio ofsrotftUogsviiiiie miiiio of t l^ loaot D 1« 
ttio otatie diolootrie eoaotoat of tim sedlmB and i s oobo-
tant torn oqjmX to 0*6$ S fov tho A l ^ l o r no»HM«oeiotoA 
eoXvoi^o nhilo U l ? 2 for tlio hydroipon-boiiAoA ooooeiatoa 
eolvoiiti* Applfixm oq* (1*9) and uolnf th« roi»ortod^^ 
Toluoo of tho oi^otaUogTftpbio radii § and tho e of 
for oleoholHvotor mixturoo o1>taiiitd fros oxtrapol&tlae; 
r^ "» f o r pwm oloohoX to ooro for puro wator* tho 
4- • 
^ > Pr^S and havo 
tiooa ovaluatod. 
Tho oaloulatod vaXttoo of oiiiglo ion eonduotanoof X^ 
thus ohtainod aro fflTon la Tahlo fho roportod •aXiioo of 
oiaglo i<»i oondttotaaooo for thoao iono im pnro wator^ and 
puro n-PXm^ aro aXoo laoladod la thio taliXo for ooaparlooA* 
Tho oaXottXatod X ^ vaXttoa for thoao ioao in irator aro qaito 
Xovor ( than thoao of tho roportod ^Xuos oiraXuatod 
on tho baaia of tranaport nmihora* Boaoror* tho iraXnoa oaX* 
eaXatod for tho aano iona in puro n^rOi ara found to ho 
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mvf eX%— to Utim f«iK>i^«A •slutd cxovpt for Itn vhleh 
i t higtmv %hm th« Utcrvtuxw 
F m f«l>l« T i t Im ee«n th«t tii* si^mitF tstvst*. 
•HylMwinnliMi ions A»er«Mi«» trm pur* irat«r to pur* a^yOB 
vith a stteli a*or0&»oA rwlvm of in €0 
turo oorrvmioiidliig to tlio diolootrio conetaat irolno of 
inAioftting vorar Btrong ioa^solToat intomotione in tliot 
ooiiroiit* aftturo of oatfli tm iatoraetiOB aay bo oxpiaiBf^ 
ia tomo of ioBle ifaMoa proAuett 7X)» fhtoo 
vaittoo for alX tlio iMiito tmAor iirro9ti@atioa h m booa 
piottoA agaiaet (Fi«» Xt io oviAont tlunt tlio totra* 
allgr^ Ubaaioaiiia ion* in mixturoo art atruoturo 
brtalBor and tho oictont of vliiOh is iaoroaa^A vitlx tlio 
iaoroaaiag proportion of m^ wOBm 
Siailar bthariour of X j ^ pwAuot of totra-ailgpX* 
aa»oaitui aalta ia atuooaa aizturoa of aXoolioXa liao aXao boon 
roporloA^*''^* I t baa booa fooaA that tboao ioaa arc atrao« 
turo aakor ia a^ mooaa aolmtioa* TIUMrofoiPOf tht iaovoaao ia 
X t ^ iraiaoa froa paro vat or to paro a-tyOI aaqr bo aooriboA 
to tbo atraotaro broaking proooaaoa luxnioitiaf aoiPt iona* 
Howoror, tho osctoat of audi atraotoro broakiaf proooaa 
Aooraaaoa vitb tha inoroaaa in tba ohwreo to aurfaao ratio 
of tho iona aa ia TiaoaliaoA ia tho plot a of x T l 
l/r , (Fig. 7) . 
fmbl* leaie WaldM froiuot* tor 
and Bujt la ii-JPfOB^gO Hixtiums at 
0.3975 0.2883 0.2078 0.1728 
O.S177 0.2636 0.2210 
0*2902 0.2404 0.2010 0.1B15 
0.3246 0.2684 0.2242 0.2021 
0.2748 0.2292 0.2065 
0.335t 0,2753 0.2292 0.2067 
0.3447 0.2021 0.2342 0.2104 
0.5544 0 . ^ 3 0.2379 0.2118 
0.!723 0.3019 0.2407 0.2227 
0.3754 0.3020 0.2473 0.2207 
0.3i02 0.3044 0.2403 0,2213 
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32 
fh« aliov* eoBildcmtioii* wweJLm tlM 
ionio mdlbllitf of tvtiMOLkjrlaiAoaiwi saXts ! • deerweee* In 
m^wtwm aixfetiras Igr px^mmo* df lOH, 
ffgatlPUt 
Tiui ooBinatcA Ttaii«« ot iMiftoo&fttldtt «oii0taAt» S^ for 
aJUl tho •Qlta uador iituajr «ro ia Tft^ Xo XXX. A& oxosl* 
nation of fhoao •aluaa maala that tha ioaio aaaoeiatios 
la Um% i » tha eaaa of 10 fi^sOB irttila i t ia M ^ a t in 
tlia oaaa of 90 n-^wOBm Xn otiiar woz^a tha dagraa of 
aaaoelatioii appaara to ineraaaa altb th^ daeraaaa in AiaXae«-
t « io oooataiit of tha eaaim* fnrthar^ i t msr ba notad that 
the valuaa of foXXov tha o»dar Ha^ SBa* < st^SBr 
Tha ioaio aaaoeiation of tatva«>allQrlaaaoiiiusi aaita 
iiiO¥a tha «aiiaX axponantlal. Aai^ ai^ tttea^^ oa tha Alaiaatvla 
eoaatMfe af tha aadiua anA tharafora* as i^waaaA la tha 
foiXoaiac foxtt 
- i j an* r a V v * ^ ] < * 
fha liaaar f la t a of log C^  varaaa l/b (Fig* 8) myp^H tha 
appliaaliility of aq. (1*10) to auah arat«Mi« 
9Taiia at. AiM^aM^ t;ha Ionia aaaooiation 
hahafiwr of yariouo tatya»allqriaaaoaii»i aalta ia aairaraX 
nomal alaohola br pvapoaing taa atap aoaoaiatioa aaatMaiaa, 
± 
100 /D 
O Mp^ NSr 
® Et^ NSr 
^ Pr4NBr 
A Su^ NSr 
Pr^KI 
) \ 
3 
m m 
Fig. 8 PlatR Lo? X^Vs.WC 
33 
riMm ( i ) 8oXT«iit —p&mt9A tome^txm aaA ( i l ) 
fofMtioii» th^ •3cpy»«»ioB of tli« 
fom* 
r « f « r « to tht •oXirtnt^eeparateA ion^pfldr fomfttion 
aaa Kg to the eoataet lon^pair fomatloa constant•• fh* 
Xlnoar pXot of Kj^  tlie pvoAuot of in Fig. 9 iiio«« 
th» ap^UoabiHtr of tlie aliovo* flw ovoimlX vaXuoo of 
am fmnA to iaoreaso vltli Aoeroaaiaf dioleotrio oonotaat 
of tlio Boaiud Imt iiiAopotul«iit of tho ioii»8lao vliiXe tbo Kg 
iaoreaaea vlth tho inoraaalfig also of the eatloaa* Conse* 
tuently* the o^ralX aaaooiatioti eonataat ie greater for 
larger oationa than ttKise foir naaUer ione* I^ma tatra-
alliylaiBsoiilutt halidee prefer to fona a aolTont'-eeparateA 
loti<»pair fomatloii in aloi»hol^irater isixturea* 
5» Diatanoe garaaeter^ a 
the oodpttteA vaXueis of a for a21 the aalta are liated 
in Tahle XZZ« Xt is seen that a valuta do not ehow any 
aignifieant Tariation with the aiae of the oation or anion 
other than the dieXeotrie oonataat of the »ediiaB« 
The average iraXae of a for a l l the eaXta in varioaa 
dieleotrio media are 7.06 t 7*46 ^ 0*74, t 
10.00 t S.25 • t.58» 9.05 1 0.20, 12.27 0.08, 
O Me^NBf 
o E t ^ NBr 
» Pr^ NSr 
* ftu^NBr 
* Ml 
FIj . 9 Oep»nd»ne» «f ionie nt joo^ttsn, K^ »ft U t PraUoet Kr Kg 
3 
jt 0*47 moA I7«44 jt Xt A9p««»fi that tli« wenrmg^ 
•mitt* o f t i s ItiemMlivt with the i n a i «X « e tv lo 
oonslonl •alu* of aauoouo mixtvupoa* f l i i « r i m x«iiiforo*o 
the eoBOliisiott irava abovo vogMPiiiiS ittoroaao in tiko oolTont* 
ooparatoA ioiwpair feitiatiom eonstaiKtv S^ vitli dooroMing 
diolootrio eoAotant* Hov«vor» tbo fi iraliioa eottimtoA thve-ueh 
the proMSt aothoA of anaXyelo are found to be larger than 
tlioeo of the Bjeifua diotaaee* q so i e evident f ro » 
the i>3.ot8 of R •erwio 1/D shova in Fig* 10* 
o 4 
F i g . 1 0 C o m p a r i j o n O f Co«|>htrt D i « w c t « r , R w i t h T h « 
B j f r r u m D i s t a n c e , q ( s o l i d t i n e ) 
g B 1 ? g y 11 
B3.«otyio«a. OondiiQtaite* i»f BiMtt Solntioiiff of 
Kv^HBrt Bt^ HBFt Btt^ UBr ®aA Ba^FBr In 
(J J 
i m m 
flw Maoo&«t«d lMlunri«iir sad 8oa»t«»MXir«iit iiit«p~ 
aeftloiui of iQRiiMtvloftX «nt imtyBiMttieaX ia 
mmmX rnXrrnm «uitil«d 
maiijr to iatoypvot tli« imlqiio etrueture of that oolvont* 
Eeeimt2ar» SoXtlioff voji^ iptoa tMt tlio i m o v i o 
aaiM diff^rm eoiioiAonliljr fi*oa iiof»«X elcoholo ^Otieh 
mniofioot pvotoiuitioti l»|p aolvfttoA pfoton CS^ O) in vslor a« 
(mB)^ or Bat Coamst •aS Boolcrio^^ pjPOpooaA totva** 
lioaiwdt stvuotnro far pvotonatoA aXeolioXt i*e* (BOH)^ H txy 
•tfttiag tlittt t^o «a.e«>lio2. oli&la boocooo mot* iMiXlisr with 
pmmtnw of nator esA that tlio aobiUt^ of m aXeotioX 
oolT&tod pjrotoa iHiooaioo mieeml duo to GXignatloa of eoXvoat 
»ol.o<m34itt« tkimfovof l^vOB i^ea fo to 1i« otvonsov tmso eo 
irtXl ao a atvoBgor li^rogoa tooaA aoooptor thm aaar otliar 
lovor aleohola* BoaiAoo tiila tbo ooMnetaneo 
of alkali mA totiMOkgrXaaiBtoaitta lialiAoa ia yaxloaa isixoA 
aolToat ajratoaa vnvoal that tho aaaoeiatioa baliA'vioiir of 
apooifio iofr<»aoIf«Bt iatofaotiona aaiaS^ AopoaAa oa tHo 
aatiupo* ooapoaitioa ^variatioa aal tha atmotura of tha 
rmt9 otatr thaa tha dialaotvlo ooaataat of tlia aadiun* 
fha»ifova* tha eonaaotaaea bahanrioiir of aoaa of tha aXa«tvo«> 
Ijrtaa ia axpaetaA to ahov a eoapXatal/ diffaraat Maviotur 
ia aixtttvaa. Ia viav of tlia aWra tha aaaaiif*»» 
aaata of aXaotciaaX oondaotaaoa of tatra^XMyXaaeoaiwi 
ejy 
la i!dactuf«» 1ms b««ii iiiiA«r%«l»»« ftm 
ehoio« of im bMi«d m the fset ttiat I t A l f f m trm 
n^vOE ia vtvaeturoy wlkloli aws^  lafluotte* 
gttHfieatioii of 
l^ ni^ iraktoyaf t^fOB C^B) mm puPifltA by Axqriag 
oir^p oi^oiitti ozidt for MfvoiffO. dagro ana %hm roflnxiag vitb 
fx^i^ oaloiUB oxido for four lionro » id diotl l lod. Thm dl»<» 
tirtod laoohoX «ftd tlioa tSMOmm vith oalgrdximii e&Xoixm ehIo« 
rido and Impt for 24 hotsm* WlntOXs* tiio i'^fOB ini« 
r od i o t i lM mftBV doeimtation and tli« middS^ fraotloa of 
tho aloolioX ira« eollootod* 
MSfffOT pimmQi 
tbi g w f m m i w Pwtirtfttgt pf B<»\iATaafai gftaftuffHagt 
tmtmuemi •qulimlozil eoiiiiMii«iio«Vt/^(si«li ma* 
•qniV*^)* fttiA the eoxv^ipoafling aielar eoii9«Hitys«ioii» C (noX 
for ^v^BBr, Bn^SBr aaft Bu^FBr i » 
i-^ ifOB-HgO eiiactityes of vailoae eonstasfc vaXyieo 
oovvxliig tim rang* 7t #40 ^ at 25®C iuni given in 
I* The -/^valuoB her© been plottad as a function of /c 
in Figs* 1 to 1.9* troB thoeo figiuras i t i e appmnt 
tho d«o?ease in/vira3Mee iritli th« inereaeo in [eoluto] io 
eupportod the theoxy eaA acltrilmtde to tlw 
faot tlint the fifto onirent eiunrsring ione aro in djrne^o 
•qtiiiXilirim vitli non^ondueting 9»tit i9«» flta irelative 
ooneantvation of the latter i e inereaoeA vith the inoreaae 
in [eolute] and reoialte in a deoreaee in tlie A. • On the 
haaie of eXeotroetatie theowy^ the deereaee in the eleetro* 
lyt ic eondnetanoe may aXeo be due to the eXeotroetatio 
aXteration betveen the ion and dipoXe* vhieh beconee euf f i -
eientXy elreai enou^ to otabiUse the pair ion-^ipoXe ae 
a kinetie unit* 
Hovever* i t ie evident that the ttagnitude of eondno* 
tanee depend* npon the dieXeetrie oonetant of 
•ixturee* Thxuit for a glTen eaXt the Xargeet vaXne of A. i e 
obeerved in 10 V^ vhiXe a Xoveet vaXue in 90 i-FvON^R^O 
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9. i) 0 
• i iSlm* 1% tm im evisomt tlwl %hm Wm^ Mm ^mm 
im 9itm «aS mm mMlm nam i t^ t . ooft mJ^ %Mm 
mme to nmm tovsvis «Niitt«l«niNi m i s ^ mmm 
hmfrn flMUi tlw aMUAV tii* mrnhmp of aUgri ^wep i^f<t«tnl 
in a gimm ion gfOAtor «iIX be tli« 
l i t j f* d&ailAV «<»iiiil.t« tovtt mlm iNHHk la th« eos^a* 
vfttiv© of of is 
of thm afStOfB m&%r stviSr hmm dfialsriioi in a mmmw 
•tffiilar to that of nm&wm^^ toy tHo ?ttoeiN»l97a ©qiaafei^a^^'^ 
(of, c^iikiitofl' 1} tor luwoelatoA muMaooiatoA eXooftvol^rtos 
hieing Hio B&MM pffoivwno^^* Tba in i t ia l wmiMm» of tim 
lis^itiiig ooaftnalaBeat A o » m obtaiaoA^^ tmm 
tlM a4B«tt» pa^ts ofTV^ agaiaal C (fig;. Sisiiar paata 
ava alao o%tai»«A ia tlM aaaa of 9ttmr asratotui* flio Itaaa&ty 
mi irtawaltr of pmw anA tliaat of tliHf> ataaoaa 
nn 
atsliiffaa lUMii in o«XeiiXatio& imvo a&vaaiy %o«a imfe^ iM 
( « f . fart B). 
Tim vaSwea of tho aooiiMlaMa yanMWtMNi 
A ^ i X^* S and oC aal tlwaa of thoir atanAavi daviatloaa* 
cTX ata fiNHiatii im fakia 
KQ^vlaal nfl loaia CNiainetaaaoa 
flio eomfmioA iralaaa of tiM liaittiaf a^aiiralMii 9m» 
iaalanta* yv^ Cfalila XZ) for a cifaa taXt ava imm$ ta 
i X Q 
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iaox«M« i l t l i lAor«a«iai donstttit of mUlvm* 
For m struu Aioloetvie moAimi show a r^giasr 
doemu* irlt!i itiey«»«lBg of MwMi^ MflmamoiakVBak 
loB«« It 19 intovtstiiig to aoto 1& %lio oooo of lov 
AloloetHo ooaotont aoAiua (42*5X» tho oxtont of 
dooroftoo ia tlio ^ ^ Yalueo vith tnoi^ftolng ofttioaio ois* i s 
Ijiolgiiifieatit vhiXo la tho eaoo of dloloetvio aoAliui 
(49.70 B 71*4) th» extont of eliatigo iiiTv^ wlsioo i s 
qulto oigaifioaat* aoirtnror« la a gi-voa dlolootHo tho 
aopendonoo otj^^ on th« oleo of totxvMUJsarlaaBioaiin iono 
apponro to foXXov tho Mo^ S ^  Btj|» ^  Pr^H Ba^K. 
flio oiaglo ion ooaduotiYitios of m ^ t 
Bu t^ and Bu^ ions haYo boea ia a noaaor oinilar 
to thoao in adaeturoa (o f « Z) using t&s 
aodifioA Stoless sqaatioa^^* fho valms X^ oon^tsd 
as a f ^ t i o a of dislsotrio eoastaat listsd ia Tabls lit* 
flm rsportsd Tslttss of ionio eonduetaiiess for ttess ioas ia 
purs vatsr aaA imro i«4»vOH ars also ineluAsA ia Talils XIZ 
for ooaparisoB« 
Wrm TMm IZX i t i s elsar tbal^  t&s valuss of siagls 
ioa eoadiMitaasos dssrsass vitli iasrsattiag sias of tiis satioa 
ia a giYm aisctars* fhs orAsr of aagaitaAs sf 
thsss isais as l i l i t i ss i s fsaa« to rassa%l« tlioss of tlis A ^ 
•alass^ Ba^t { Pr^i ^ i t^ t la ths oass of a 
fabl « I I I . loale CoBiu0t«ii«ta, x j 
Btt^ ir*' mn& Bu^ F^  ioiit la i^fOS^^^ Hi3ctitr«« 
B mm/' Br/ m / 
76,54 0.00 (44.42)* 
34.59 
(32-22) ** 
20.85 
(23.22)® 
24.28 
(19.31)® 
21.97 
-
7n40 0.13 24.55 20.20 16.94 15.29 15.15 
64.10 0.25 16.72 13.85 11.60 10.47 11.74 
56.90 0.35 13.43 11.11 9.29 8.37 9.91 
49.70 0.46 12.04 9.94 8.29 7.47 6.57 
42.50 0.58 11.64 9.57 7.97 7.14 7.96 
35.30 0.70 11.69 9.74 8.09 7.27 7.02 
28.70 0.84 12.96 10.57 8.74 7.83 8.12 
25.70 0.92 14.21 11.56 9.54 8.54 B.68 
20.90 1.05 16.36 13.22 10.84 9.68 9.50 
19.40 1.15 18.43 
(13.10)^ 
14.77 
(14.68)* 
12.06 
(11.53)*^ 
10,75 
(10.14)* 
10.32 
<79) J ^ (60). 
eXfn ioa «h« ioaie iiobillti*s» hamwr^ Ao not A^wmtm 
vith a«er«aalj|g eoBi«as1 Imt rathwp 
pmmm thrfmi^ « miaiania at eovvsspoiifiiss to 70 ^ 
l^PyOH-fig^ alxtttx*** Til* natuM of flueh & winiwuw olmowoA 
la ioaio eonduetaneoo isfir bo uadorotooA in toxtto of tlio 
ioBfOolYoiit iatoraetiono to bo Aioouoooa lAtor* 
The IfmlAen pxoduot, A^^^ (fftblo Z?) Mg boon t«lc9a 
into ooneidomttoii in ordor to isnftonBtanA tbo ma^altvAo of 
conAuotanoo behicvioar In tomo of ool^ t^o^^oolrtnt int^fw 
aotiono* Tkorofoifoy the valuei of el l the oalto 
tuador otnair hftTe been plotted ageinet the reolproeal of D 
(Pig, 3). It ie evident thet the iraiuee tor emeh of 
the above eaXte paeo throui^ a eharp KaalMai, SuOh a beha«» 
Tiour of A ^ ^ pvoduot oan be exaaltted in the lli^t of the 
lladtlnc equivalent eonduetanee» the vieoeeitsr and the 
dieleetrio oonatant of the Mdivn* fhe aaxlMM in the A ^ ^ 
•eriua plot appeara to be aaialy Aue to the valaea* 
Converaely* the deereaee in the valaea of A^^ oonNmpoad* 
lag to the lew dleleetno aediw ie aainly guided bf the 
eolvent'a •iaeoeity* Thtta» for Ke^lBr and Bu^fBr the 
behaviour ie doainated by A ^ «pto the dieleetrio reia^e 
56.9 ^ D 4 71.4 vhile the viaooeity of the aolveat nixtuvea 
deainatea the A ^ ^ behavioiur in the dieleotilQ veage 19*40 
^ B ^  59«90* Siailarly, for It^lBr* Pr^iBr and Ba^SBr a ^ 
XT. Vml&mi » tor Mt^llBr, Jlt^SBv, 
aiiA Vu^fBr la i^x^l^gO Mlxtuv** « t 
WT^mw Btt^ SBr 
0.01401 1.15330 U03430 0.94570 0.90375 0.B2148 
0,01560 1.17680 1.11606 1.04817 1.06708 0.93307 
0»01757 1.24880 U<B363 0.98098 0.95669 1.01612 
0,02012 1.19495 1.09108 0 . ^ 9 0 0.95697 0.02876 
©•02353 1.09703 0.97981 0.94487 0.B9428 0.93367 
©•02833 1.11330 0.90852 0.90316 0.03874 0.B6024 
0.03484 0.39550 0.78320 0.76390 0.69615 0.79266 
0.04219 0.81730 0.76470 0.72624 0.70430 0.66480 
0.04926 0.73510 0.70033 0.66550 0.62265 mm 
> 
I 
J.2 
1 . 1 -
1.0-H 
® 0.9 
0.8 -
0.7-h 
0.6 
-0.9 
i-tO.8 
1-0.7 
3 
fOO/0 
1 Me^ NSf 
1! Et^ NSr 
iJlPr^ NBr 
IVBu^ NBr 
V Bu^ PBr 
Fig, 3 Plots of Aot| Vs. 1 / D 
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»«mui to A9t9mim tim pmttmen ot A ^ ^ iM th» « i « l * e t f l « 
rangt B <^71*4 vhlltt «li« mXvm^*m iri«oo8lfsr ia th« 
ran^ 20.3 ^ In dsplleisisg <|iiAXitatlv«ly %he 
owwBlX hehmrimvp of Vftldon product tho iaorooeo in yv^r^ 
upto tlM laaxlHaB •ttltio nay undorstooA ao duo to tho 
eooi^ieto loalMtloa of tiio adAoA oolute i s ttw givoii aol-
vonto nfbQm tho intoy&otion of solnfo partioloo iiltli eoX'vent 
QolaotOoo ap{»oar« to Iw veaky tho aoomsaoo in tbo 
V&2.1I00 inSioatoo a etyong latovnettoa iMitireoB tlio 
ooluto aad solvont aoXoouIoo as a reoixlt of iflileh tho ooX» 
voat loosoe ita am ^ r a o t e r l o ioveHag the mobiXitr of 
the Ions and inex^aaifig i te viecsoaltsr* fho vtmn^h of meh 
an iBtoraotion inoroaaos with laoreaao in tho proportion of 
i«4?fOB« 
natiivo of suOb an iatovaction itiUl bo mm 
oloarljr unAoretood in tonas of ionie Waldon pfoAuoty 
(Tablo • } • Fsrasal of tliis tablo abovs tMt i^ m aogroo of 
ionisation of tatra-alkylatBiaonitiB salts in vatsr i s dso* 
roassA by tht prostnos of i-^ PrOH as szpootod* But tbo plot 
of y^rj Tsrsss !/i) (Fig, 4, in stt XI) shovs that tbs X®rj 
•aluss of tbs aboTo salts in pufo iratsr ars inofoasins 
oontinaously with ths inorsaaiac aol^ S of Similar 
bohaviour of X^*^ of tstm*>alk]rlaaiioaitsB ions (1^9) has 
also boon obssrvofl by Kay and Svans^ Zn tht lig^t of Frank 
and Von's aodol for ths Valdan product > ths fi^K ions ars 
T ^ U Zoale VsilAtk Product, X^^ t ^or nt^V*, 
Bu !^^  oitd Ba^ P"^  ions m i-^fOH^^® 
Hlxttiy«8 at a5®C. 
^/CP su^a^ 
0.8949 0.5975 O.S883 0.207© 0.1723 -
0.3173 0.2632 0.2207 0.1992 0.1974 
1.9157 0.3203 0.a653 0.2222 0.2005 0.2249 
2.4098 0.323S o.aOT 0.2238 0.2017 0.238S 
2.7254 0.3281 0.^ 3709 0.2259 0.2035 0.2335 
2.6731 0.3344 0-2289 0.2051 0.2286 
2.8668 0.3408 0.2805 0.2319 0.2076 0.2242 
2.7094 0.3511 0.364 0.2368 0.2121 0.2200 
2,5022 0.5556 0.3892 0.2387 0.2137 0.2172 
2.2636 0.3708 0.2992 0.2456 0.2191 0.2150 
2,0790 0.3029 0.1070 0.2507 0.2233 0.2146 
tOC/D 
3.0 ' 
0.40h 
0.35 i-
Ff3.4 Plots f j M V & . D ane i v ; - V s . V 
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i/!> (Fiijff S) uloocAiooo l^io dhmo fcsot oiasllar thooo of 
oailjo is tho <jgoo m^^U esioptjoff 
J) # A©c«s?aifs§ o tireatStt-ealJ of Mc^ oeoo«» 
oiatioQ ooaetjaato ehocmcG, la tho oljscwoo 
utMMo ttia ClOQiics^tioii ot eooo^ois:^ %lm 
toofileto i r i e la i^ of m %m xM,^ feao Iksoe to ho 
taao i s t&o p^eoat cdoo» 
Ummor» ©a ©aiealautjloia TOltss® (SoMo I I ) 
fwoaio m Qi^iaet ^v&Gm tJo tins 
liottjQoia ttm of the eciiioao Gsd tho&i? «s»s»r06pOM3iiss 
« f oocooiatioa la ^aliteo 
J^ioGo of totMMaJJtsgrlotacioaifKa oalto ia n-^ sCIH-BgO 
tho E^ £j3?o fosaa tso doesrea©© 4n tho UoM 
m^B la tho lot? dlolse^^e 
ia tho dioXCMStsyto ftsaa^ o 42*50 ^ B mmc^ 
Iffiao hohmlmr of K^ imiuoo 1» t&o aioloetajl© ©oa&ao oo^ 
fee* 0€Cffil»06 to tho psfefioalnoat ooXimtiioa fcotOE^ of 
Hr.O la ooatsroaiii^ tho oatjeat of loa-paislo^s* Slailar 
petitorc of aococtstloa toobatTloop ©f t&ooo ia 
Q^ moouo ooSsitloao have dIco booa ohoewcQ'*^* fSmoo tho 
Q0coolQtioa of ioao In oolwofe l o 
oappoooQ to ho hy thoiP laoapahilifeioo of B^lvMum 
uhloh ftiTthor aocroQco «ith iMemminis olso of tho catioao» 
Ob tho oso hcaiS tho Goooei&tloa hohfWloms? of those ooXto to 
ic^^H^^gO oijsttiFOD appoor to ho ooTOsooS hy tho do03?oo of 
3H 
< 
2-i 
1 -
-2 
-1 
1 .0 2.0 
X 
3.0 4,0 
100/D 
> 
h-2 
1 Mc^ NEr 
I! Et^ N&r 
!ll 
ly Bu^  NBr 
V Bu^  P&r 
5.0 
Fig. 5 Plots of Log K^ Vs. 1 / D 
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O02.yaMo© of tlio caSioao vhXlD oa tfeo tf^ io prnti^ o 
pt?opostioD ©^  ooiipoat, Sfcsaop I t noy 0t>ooi?fofi tlicO tiao 
i?oaiXtcat! boto7ioia2? appotmi to doposua osa "Dtjo 
og^ ODisa^  botoriottFo o^ tlio ioao^ '^Op (&) m ims^ooo 
nlt^ ioaio oiao osti o cossdo^OB^ i^s^ii^o 
ia miJjBoo duo to fosmtioa ©if io© 
pais^ o (S8SP) as& (il) a doce?oooo i s aoXvatS^Qn vitb ims'oao&m 
ioi3i« oico XocsSia^  mo iaerotioo As Oto vciluoo Auo to tho 
f^mcsiigm oJ? epnliac^ (CXF)« fiEO i!3oetaiS.o of tm 
oj^pooias boliavious'o nay t>o GO £02l0tr09 
isBm 
• Cos^ si^ )^ [(HOB)^s] 
(CIP) 
• 
tftioE« s a &SJM00.O0 tlio coXvosO mm^mrn Slio nlmo 
(Sffeqp eodoeaotjioo ac^ oica fco os^^ooc^ ^ 
( U H ) o^ iMaii o l s too (oS^ ^ dzs^tJOi? t)« SqMo 
XX ofeowo tho VQ.Hc.tim Eg csifi toIUOO cm c t o l t o 
thooo ©^ 
Xa oi?aoE' to tMiAoFotcasil aopooisoecjo o^ E^ ©a tfeo 
ffioicossto oloo ftp t t io mm^o^mt to 
tho fo^i? oomslatloa ^m&t&m^^ fo r t ^ pjstoitit?© CJO^ OI-o 
43 
A o o o ^ & a s <5© O M o n o f i o i i sm ioBO noy bo FOGordcfl oo 
i f thoy cvijo to cotuol pso^wotj, i^w t^ io© tshoir oopcffiotsioa 
i o Oo felio caa o f Slio mn^lit 
^oa^o ifit a m QOOOQl&tOa coliTcmt cm 
QQlatOatOfi l^ jr tsJiO PttOOO OtaUB^ iOQ^ ^ 
a (^TTHIlVsOOO) onp io^/mks) 
tlio ©t^iMfe^ma ©oao^mt^' E^ jpocantjo fime t© istio 
of tho l^ po® 
A" (c* — r ) 
0* * 4-
f&o ffOEuit otrtJiMiaefi W l^o feasofi ©a t&o 
^ ^ f ^ t o o Qf flleooeioOloa 
olaoo 
^tooo (2o9> cpplSeo tso ©say psoceoo la tMd^ 
ooporatjoG Dca eoaOcotj ioss^ fCi&F fosaotii©© caaS 
ca?o ^ tlio omOmMQ osdi t^ o^moS. ^oreooe Al^ tJOP^  
mtJlvoisro t m aoao nq? t o ao pGlJ?cfi as t'ao CllDtjcaQo 
* 
og. OlOCOOt} C9pI?0C^ (O* e p) tjottJOOa tfeoll? OOSitJCOO 10 3L0C0 
t5hDQ tJ&O D^ OCffED S^OtSfeaorsO 
4G 
ot E^ go tJsr 
t 
a C4Tin/^0G0) j (a.e) 
Q* 
eo^asatioa aiotaiteo Moo M^vmn a* esM ft ft mo dofiisofi c® 
Slio TOltt^e of tlio ait^etteo j^ Qsrasoto^ e s 
CfaM© aat olistf s eoaoie^oaU ^atljoEa 
tjlth tfeo aioioefeHo esaoUaa^ of tli© SM® fiffigf b® 
m^o ^ o tbo fs©t ttot the dior^ f^mm Mafior ^ fcto 
^ppifOGoh o f on ios i easa © a t i o a f©*® © d i j i o i s f f beeesac© 
t l i @ i r on moioa&a^SiS' 4i@EQ0t0n2 qg^ 
mtm ©afi eoitfonfe soioeiiooB Hotjoroii?^ , tUso© imltio© 
cm iaes^ GG^ a tJith IH P^OBOIB^  ia tfeo 
^m^mt © » 42,5 fho 
©toafsoo i s B "^ €0.1X00 la tMo aioXoetsl© oa t&o 
cwjg®^^ ^ l . ^ t 1 3 0 
Mlmtmm^ of Selsitloa® if^CBif^ tr^ni, 
Bu^mr m& Ba^BI ia t-Smoa-SgO m^v0G efe 
immolmo pli^oKsol pmpo^ioB 
tlioco of tf^ aoOS-^O atis^imjo tisw horn OE l^oscfl'^ '^*'^ ^ ^ 
laefloFOoMsss thosoefll^ BCDlo ouS opoo^mGsmto cjtfMioo* I<J 
too booa j^ eiMtfi ^hat tho •otg^eturo aMlitF 
caOOhoSLO ilUli]?OOOO0 vlth tlto iXl0FOQOitl£| O&OO O^  t^ llO 
afsa iieaeo poooeoooo dJ^ a^ otr liy j^popboM© aa^ taPO 
tSK« ootoaflcwey* FtsFfchos*® ISfeo jstametiaFo &t pmm TOtos?i 
thio tJhTO© dimoat&oa^ s!0tst7os?lt tmo feooa foiata t© ©stoics© 
ofeJToagJ^ m t h o e S d i t l o a 9 t t«BuOB» ^ M o i a c ^ a o © i s t h o 
rea^Ii^s o, aaas&m naXl^ eS * a^^otm^atiosi DCMmea* 
©Mull on^mm ©iMbitea la tuo esiswoo ttm 
tllO^^DOd^mOQiO pmpOTilX&D Qt Wo tas^^ 
to t^ ho 9t mXvm^ tio3.oimll#o m Hhe 
cms^ ooo 02 tho ioao fosaiiiss o eiiQot oj? olisoOor typo ©iSimc-
f* 
tviffo* fMo mo pE^pooeft t>y Amo^^' onpiaiB tfeo 
p^pos^ioo oS einfeus^ GO csstS fospoMcca 
Atldacaa'^^ in isomo of tiho fiiaotJua^la^j es^o Eofiol. ^ lio uco 
©f oedoS. foao l»ooo Gaippos*^ ©^  tstoo ecss i^ofi mi^  
i?cocsi'OXy tss? AtTDcnM ©Kil 'FB^i^ono'^  on ooESoaOKiit^ oa 
tJUDtJion f s ^ a.&C i^t!«oi5iotJtorlao CJ:^  tij7 ^catisti 
7 S 
» ©a isitjimcoale of tho oistwoo, SMo 
laaiaouoX boliCKri<mE» of tWSisOE-SgO ia&st!^ i?OQ pssnptoa uo Uo 
m&ov^Bto tho anwotiootsloB of olootspieoi mti&miimm of 
haiidoo ia tMo ooivc^ cijfotion* Doeifloo 
o 
Hhio^ "Oho Mvmt tJ-BisSa-BgO taisihmjo a© ^oqob eonpo?© 
til© ©JLo^ tJsPol^ rtio toqhaviot® tiitli ^bom of Qi^ iiotmo 
^iiroo of tHFifOH casa a-.pcOS. BmoiSMiOi? csad tkisr^^ isooesi^ 
tho coi^uotoaeo olfeiOl toUQoo m^ ta^m^ 
bediSoB in tMo (t^ Xs^ mtv Bu-^  tlio Sato troro 
in tomo df Fttoss-Oaeagos? og^mftloa, ftoyo 
fom^ tho eXoetvieoX mn&mtmco meumsspcmosito ot 
m^mr cm& M^m i e t««®u0B-S20 cwosii^ tiio 
mnp&oitim rm^o toro l»®aa aefio Cit ffeo eoaocs** 
f^sa i^oa €lo3?0itaoiiiie of oleetiE'locil of ^ ho aham 
tbi^eo &f tM aJJmli bslt^oa aad llo^iBj^ aeS Bm^iBi? hmo 
156CSI ©aalysefi in teme of 
c^Qlm tTit^ e&le&m lisrSslde (S^A)^ Soomtc^^ 
Dt al^ iaoopltos^ o £>£>oo0us*o* IHiS.^  tmo Bopoato^ CIEJS 
^hon tiio oSaeJx) t^o csioliol. m© f im l l ^ coiloetc^ 
vithtn of boiMas ^^ fe® tjs^oF <mXsont tiats f^iffiS 
fESJD 0»03 "Bo IXoj?a, uitEti^ioa sjotliofi. tiso 
opooifio ©oEiuetonco tjoo oto©*^ ^ ^ ^c®* 
oity of Psiwloiio imluoo'^^' foF th© 
of tsO 2S®C swso fj?oia 0*1®0S3 0«T©f00# 
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^Qaoitir Qga,. og i o l . ? ^ MisSil^'q'' 
mo ^cmis^j ©sfl ulecoejll^ ©f mM- tliooo 
01? tshote ©iute©© hme lieosi ooaesiTOfi o© o tees^t^ 
TOtc^O po^ isosife (tf>S) ^^ iSiEOH atj osa aro l ie to i ia 
ffilijyo mo ©spostiaeatiA vcOmo of (®»1©082 @ 
mTh m& ^oeoo l ty C0«04462 psi©©) too fmiiia t® to 
tjli®©® of tliQ Et^fftofi*^^ vsilaoeo 
®f iiiatiiTO© mo t@-m& t& Mt^ li 
os^GmoM'^ ^* '^^ ^^®^"®^ easT tte^ tm 
©tsimofettw o^ ia s^^iim io iao!?o 
ttoa ttet ot pw?o iaaieattog a infeofmei^ll^i 
m ^ ^ o of cm tntom&blm h&o. Iietsi o s^nc t ^ 
t^j© trie^oc^Uioo 0^ t-paiss^^gO Mscwso q&^W^ I^IO 
of "^ ieisODat^  for tfho CQsio lilsttipoo ci"^  licTO eCto feQoa 
^aiot;^^ 3?o:p eonpoMcoa. ie c&m -eiiat f^eo ^eiMoo popos^ofi 
Bi?®t::atJOts©2» ot^ cifo ©aottliCi^  Masts' tiMI-o ^ o 
oosK(j vc^ttoo ci?o ao^oj? ia o f m oiE^^ uffoo^  ^Oi, SOp T© ©ffiS 
80 tS-^ tsOaSt Botyof^ o^j?® I^io i!?tc©ODitsr of 
Biisfttwjo iaoi»ooooo v im immaolm ps^ posKsioa of csia 
X. D o o o l t y ^ P V V i c c o o l t y , T oefi B l o i o o t 5 ? i c Conotoa^t 
h o f KlEtuFOO a© a Vnmtlm o ^ o f 
•^.BttOH m 
l?>5 of -^BmC® 
tiaoXfS) Aa m-'h I.UV} 
1> 
to 
(2,6275 
U5056 70.00 
20 
C5.T24) 
0.96721 61.30 
30 0»9447t 5*1234 52.50 
40 0.92229 3.7967 45.90 
SO 
(19*540) 
0.90020 35.40 
60 
(26.700) 
037636 4.7H7 27.50 
70 
(56.169) 
0.85202 4.03SJ5 21.40 
80 
(49.274) 
0.02881 4^7502 16.50 
90 
(49*274) 
0.80447 12.40 
100 0.70032 
(0.76053)"^ 
4,4618 
(4.5200)^ 
9.90 
° Vaiteee Eof. 79# 
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poaeoo a oasilcnam ^ m l l ' ^ 00 
TOpos^ofi Bi?0cstjatj0p« Ho ats-es^ tea e^S t i ^o oREtea ti© tsfeo 
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^iio ^ B M w lio©a mBOxs'Gik m a is&m^tm 
o f omeoit tsmtsiom a t o^ooroea ^^ToMoa o i ? A . foi? 
tfeoeo caX^ © cmfi tlieiF as?©: UcritG^ 
in P^efelo I I » 
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X-B I 0 i m a e a t fsw® II ^hcsfe M b o tfeoeo ©f 
s 3 L l s y 2 , c 3 i o a i T O e a ^ t o l a t H © o t t t e c i u s l a i s t s W D © ©J? esafl 
I Qsfi IX) yv veiJUnso i a 
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3 . C 
SI 
caoii£E ^Oh tfcio mlMoo otoss^cff^ ox oi?o 
Motcfi i© o^feXo SXX» Tbo voMoo of ttoo poffo* 
ootofo o^tsotion c«?o oles 
iD Itl tm GmpBS^cdUp 
3* LUit^&m BftttiiTCsJboB^  goei^ moticgico csifl XlcMm 
flio Vdmo o^yv.^ for 14MTf, UtBV'p lao^®^ os^ 
M^Mi? oesspiat^ cfi tiiEWSf^  ©eaasietaaQo 
mm fmm^ ho oteiJlcsr to tliODe ol>tso4f®fl tb© fiiooo-
0IIOQGOF ©quatt&oii'^^* lU lo apsjcsroas^ fsiMo Xtt 
titiat til© ©oaj^iit^ 1^ 31000 of A.^ ^or f Su I^©^ 
Qi!)a Bb^ IH la vrntmo c^w e coiii3iatoii& 
aoe^GSo iJitii fiocjpoooto^ aioioctjs^e o^aoOewt^  
oaQ Bc^nx {'Scblo Itr> Iwwo lJO©a o^ sGliiO^ 1/D (pac® 
tho plotso© i o a^pDsxjat that tho i r o i noo ^ 
QiX tho CGOOO of fjT'^ OBs'e Bm C^B^  mfi Bta^ UX poco 
thspotsi^  a dhD^ monton B «=> oogsfoopoBflfiBG tse 
^ Qosten ia tJtiO Kjc^tso fsva tbo 
tsDOOlS&lia 
fioDXe Vm SoiiS.0 fOTfltiotcsiecJO, of Ete^ B^ t Bif* t ^ 
IT t-DttOMg® m^tm&.o^ 
•MM* 
m^tf- BXT r 
m^m m ^ m 
m^mi 
, m m m m 
Co.so) 
m^n 
imM} 
C l f .W 
MO Am 
MB 
n M 
m 
DopaiTBct vc^lma ^ vm Bo^ * mtMia pcm t^Jfeocco* 
[i 
oi? nd c^ I^p Cd^  m^ Ho^a^ ioiao ifii cs^ uotmo o^ 
otslKmoie a^^ OKQuo QEca tJ-SisSS llQ '&03?tai3 til^ o ©^EiporatJiai?© 
omelGB^ -NiT ^ offltsos^aoa ©^i? DtJimotJiiESj bswMae 
offc©^!. Ob til© toio of i&ti&o ots^etfwfo BTOoteHea powe^ ^ho 
M^jbl^ In tho yvj^^ ps^ittefe caiawOia tN» lo Ufeo oe^op Co®" > if") 
!!©*•> ©aa x " ' ) Ct^ xmm vm fmm£i to lio 
ia f^e© F9WF0O of^ cM? ttioa ^cnj^ eyatujpo ©oo^fletoat ©^  
mo tokea into fS© oiteooo aofe&ilt^ of tHooo ioao 
in $0 imi^ O-^ StsOH-iSgO EdsSfttS^  tiooo tl^ oi^ o^ OFOn l3ooa c t^dfet&Ocfl 
tli© dofoii^^&oa o f^ots^ oS ioa© ot?&ssg ^ tim pi^ocomo of 
th© ooeosfl coopottojitp t-B^OH* M* t> So^ ©ssS ioa© 
Gi*0 onpec^efl to oiim? ^to gi^oaijoo^ iii«p®aco iti tim ^^ 
fiefeyfls^sOloa in fth© oXeoboX tolsoo pXmo* ?IioTOfos?o# 
ia ojpaos* to onomiao tho lao^iJLitioo of Bm^ i^ ^ ^ B/" 
csiS X*^  ioao^ iblio a^JluGO of dji^io ioa odufluefteaeoo, ® 
oaXeial&tcS l$i a ©ioiZ^^ to tlbdoo ^ o 
e i^xooiio o^ oat i^sOB (o^ ?^  maa^ptom t C3d 
21) • fits volaoo of X^ ^ thoco i©aD qs?o 
Olvoa in Vtt Z^ 18 ©ocM ^haii tfeo mhUXt^oo fo^ot? ^ho 
offfio^ j^E'^tl'*'Bm^tf Bp^^ oiaite ' tfo tSjoco TOpoiftoa 
Bs^ cStJO^OF oaS 
SIfeo aooE^coo la ps^iao^ imo 40 lio 80 
isiQica^oo that} viooooifijr tiao coiToat D^ JitJiiiTO nc^ ho 
%h.o faotos- tJitMa thlo fiiolootulo mico (vlSo 
b 
eO s^ffltmtioo ts® OTOh ijaos^ciact 
ooivoaO to^oPoeO&oao cssS ceaooquoat} fio0s?oDcx> Hho voSisoo 
ots^oast l i o f oaok m ila©TOCOoo tr l ts l i 
Goa^Ocd Of oeeoeiatsum © n^otmO® Oio 
ool^ea^ c^ paJmtJoQ eosotscatj^  O&o ooMccti loa** 
p a i r COS0t5GSit> Eg G£2fl t tW COOpfeOFO fliCiaO'fiOE^o a fOP 
Bta^ nx oafl tlioeo o f EcB^p Mt?o GcQl cm^ 
Ab tnopmti&B of th&o tsaM© c^otro 'gho^ tlio imI«LO0 for 
tlios© oeX^o (x^ o SMGwaalBs tjltsfe thd aoe^oeoo ia ai©X©©tjs?4o 
omotmt of tlio Tho ttooti^i 
Fuoos«»197© oQiaa i^oa aro fumtA to ho icss'gos* os eoaj^ s^ofi tso 
tJliO0O GiioJ^ r®©^  PttoecM)siocigoJ? ow^&o©^^® For osjss^io, 
fop B a ^ l * ia 50 Isolds 'fe-BizOBU^ gO t3S^ ^m?o tho I^oooOBeoQo^ 
Qmo K^  val^ D « 400 w&ilo Piaooi>*1978 ©^ ma-Biioa cos?© 
mltto feotJovoFp O^QpDS'ctoio ijo tho p^ l^^ otseS*'^  
veXao of 060 baoafi 00 O2t0i?Dpolot£oQ tSio plots of E^ 
vofiwo Sho iaoyoooo in toaie-aooooaaOioa tJl-fih iBOTOOOo. 
cacosj&ttD &0110 -B-BcOH-Hg^ nistnapoo api^oaB' t o t>0 
cocooiQtJcfi tJlth tho solvoat noioctsloo go Gopcaroa i!?© <)I20C0 
o^ tho ©om)0poaa&ii5 toBO i a tho caataoouo QiBtui^oo oS 
03K5 FWi^ hoPo tho ISiaoGj? ploto ioa E^ OGCtoDt ^ ^ 
4) tho appXlooMliljy o:^  
aotJcvoS'D o^o f^ t ioa of thorn K^ vstejo CS?ot>ao IIX) 
ttiat ©veia tfeo caailo©^ ioa Mto ifia<loi?aooo aoDo« 
CiOtJiOQ to COESO OlStQBt CStS thO OS? QOC^eSLCSSiO© l£>* 
oreaooo tho inosweo In atcaie assmboj? ^ l a M'*' Oo C©*" 
f & o i ^J i i i oo s 3 1 t i l© i a a g t v m 
tjslo to^soo.iti tho M^ Hd '^X ^ ^ _ 
<( Ba^ SSf^  00 o3Spoetcfl# Swtsi^ OPp ^Mo flooo 
e m ^ CTTO^ i a t l i o esoo ©f l ^ s ©0 t ^ -fe-aisOl-KgO m i s ^ 
tuiwsj ^ ^ iaes'osB© la iraliaoo 
foi? BP^ SX B^^ Efl fEOB 20 to 80 tJ;^  follot?© I5h0 osiioj? 
^liio aaoaQloms DoliesTioiiF 
Mom ia Olio oissta'oo of tot^s^val^Xei^osite 
liFeraiaoo ©Efi ioAidoo noy Iso ©oiuiy to tho oaioao» nop©« 
%ha aaoTODoo An ioolCoQcoooio'Jsa.oa tji-feli ilaospoGOlo© 
l^topoFfeloa DS^  l»o acoritjoQ tho Seoaacati col-^ci^  
o^ ^ - M H eosasO^iMca tfeo oieOqjsO ol? 
ffelG Of^ OOtJ C^pOCSPO ^ 50 t)0 COVOIJOCa tjy tfclO Oo^S^ Of COlVOClOB 
of ee^&oao DSia t&o pmt^Q pr^ posKsioo of tslao coivosati o&ij^itoOo 
I»a!lO ttlOOO of GEia DiC^^OO tho FOCBltJCatJ 
S.ODio«»aoco(aeloSJS.©a Dppooi'o to flopoca oa Ono opr^dmc tjofeoj^ ioai? 
of ftiooo t>o 
tjy O tt-o oOop x m ^ to of tJio oypoj 
V | - V l l l 
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tyhoEt) 0 SoaotQB oolvoat taolomaloo £3»6 d oafi o asp ^to rnlvoim 
^ioa jsBnfeos^  of ieno, la v l w of cM/^ o ^ ho 
of aoooelatioa ooaotcisate s^ os? tihooo pjpoooocoo 
Ecsr iteisfeo^ 1)0 swlatica E^ caa Kg t^ 
€hBp^op Wmm tlX it oc^ feo oow% t&efe tJlio tirt^ti^ 
tioa ©3? Kg vfil.1100 i?ooaial>ioa those t^ t Kj^ * 
StuSloo ia tho ooaStaoOeaoo© 
ooaoaltaa ool^o ia i«aFO b^s^acm BQl^miis rmoaX tliatj 
tfeo 4oeroaao ia ima»oo tritjfe tos?oo43isi0 vqImo tm^S^o 
pcmsQo^oro &© lio tho osiotjoaeo of tt?o of mro 
filf^oma^ i::&Eflo ot Sewcoro in Qootj cccoo^^ tito 
io»«oiQo poycQotoi? fen© tjeoa fcis^ tjo bo iiifldpoiiimts o^ tlio 
flioioetci© coii£?ftoBt .t.'fcDttGli t&o G c^aao is ioaio cccooiGtiea 
io Quito oicai^ooat. t;Mio IMooo Qotiljofi ossoii^ oio 
omoteXoo osEo tJO o^uotjo tho iroliioo of 8SSi? fo^c^ioa oeao 
Oofs^ o E^p GtB f0!R2afti0B n^ osiS Ijao dicmotos' o£ 
ooopbos^ *^  a. Xt io © l^eioa^ ?o|>io tit ishofH tjlio voSnoo 
a cffi^  i»oj?oaoics rith flooroaoias fiioloot^o ooao^c©^ 
iefiioctjisaa oa i»0P0Q00 ia ioaio-cooooiotJion® Bmo^o t^f iibo 
E of ftXkaOi brooid^o iM a g^wm ai « l «o t t le does mt 
oh03r th» mp^vtmX vith ftal ing 
flxo* tli« aalt* fouxid to 
aimooiated ia mixtura* tium ttioM in pftsaf^r 
naeondAX^ alc^IioXe* fhX& i e duit to thm mv 
fmtvm of t-Bn^ than thoM of th« ptim&ey mA 
6 
l a a i d t i e e em. i r i@eo.s t t i e« o f 
V ''1 
2i?oace<lc«ao csaosantS of iiGQ licm eca^ofi GJa^  
st®!^ esft olaetm^tlLo coltatJioao ©f 
ailjyIcaxdailizEl ealtjo cquxoOttB cafl ooaj? EiOia!-Dg,tto<mo goSvob^o, 
Zt iiBQ h^m fousa thc t^ tho eosoea^t^mt^oa doj^ oM^ t^ioo of trio-
fia^a troo ouocooefuia^ osplG&aoa CDpi^oca oqiic^ 
to thO iQtOmfi^ llOflOv Sti^ 
oquQtsioa© TO3?o tGm& to too iaeSoQisQlso oapioiB tfeo coacaa-
l^opoafietio© ot v imoMw tho OQOO Qt coaessfcea^ca 
Bmjcm^o memtl^ Byectoa cmfl Hiliss?^^ tew 
tJlio e^ua t&oa l a t o © ro l t i o t© t & o l o a -
lOBo lom-ooltront as&a fdF eoa-
?lio adp0»d@xiGO of irlceoeS-ts? for M M o 
oioetE^oa^i© GoXistAoao mo faroO ospl-etocfi ^ 
oteat&oa^o 
cBfi apo the vlce©oa.tieo the c^lut&oa cms j^ wd 
c®2.vca0 OP tlao coivoat? D i^ittas^ p coopoottvol^re C lo isho ooIgj? 
eooooatE^loa of coa^ utoo A ©sS B oeo couoOcate dhamo^oHo-
tiG of tfeo coivcat ocfl Ijho ooitJp Foopoetlwasr® ( f ) 
io Moitoi in iiso oppMoaMIit^^ to la^to 
Hot7os7oi?p ni^ t^s-BGcOo^^p ns-ito* mi nos^^^^ 
onployoQ t&o Bysla^'o^®^ 1»?oGtnoat of -vioeoQity feooofi oa tli© 
b8 
of m^o pg^eoocoo to &moaiiiLGato ^ho vioeoo£<Jioo 
Foil3osihogc5a m& oo^vovtQm^^^ coXi tsb©^  ^ ho c%tiQS?o 
^oifo of CQ* uoo fltt© to tfeo Xo^ 
tomoo cnfl ^Jiat ttio eoeffioiea^ A eoul^ bo eaXeiilatscQ , 
tfeo tlieoi^ u o l ^ th© ©s^rooolioat 
fos* ooa^uetoaeo at iafial^o ^tXu^im. tM l o^ 
cm& fi tov' tsb® irle<?oo4t|r cm dioioetjslo ©oaotscsiiij tho 
caa^  Sp ^ tCDFomttts^ ia Solvm oeaio, 
nostsovoFs » o qiiDSititatlire theo^sr oslo^o foi? tJlso 
laflopoaflcmli fiotJomiaotioa of l^io B Eeisy 
tiorlioffo^®^ csOtoisp^ scja to wlato I t 0 l^iosss^ ltsstlv© aoasio^ 
to ioa-ojlvoot; intos^t&os^ Kqjr aad imtoiw 
protofi tlio B Toaiuoo l a tomo of tbo ot^ettts^^sa 
ocsXto t j l t i i exjggc^S t o m t o i ? * OiBOOf 
I Q coeoi?g2. tfco Doeos:5 t o s a Sii o t o i ^ ) aoy tjo acs*. 
S^octofl Qt c0noonti?atS,oBo qIjoito OoOOSl ocfi tJi0ix>f0i?0ff ( ! ) 
©cas !>o n o O i f i o f l t o 
{iXUhmixho B-coofffi.oloot hoo tioca anplt lOGilg^ doslpoae 
i t i o M^Xj^ opeoif&o of tbD csJUito csifl ocsa tjo 
aotosQincS iJsr oB&tBS iiiSmattca eoatte&tjja&ioa ttm Qmafii'^ 
tuont 2.000 coititjo* Tkaop 
s'o^ostj tho of tho jLoaifi vcloaeo csaa 
iosli© vioe^oltJy B^-uooffieioatf, 
mmmi^p eoi^ci^®^*^^ cscn mxxism^^^ toro o i^aaitsG 
tho o^^ffi'ca'^ oolor votoo^ d^ ao tm^^t^n 
c&aGoiit!s^ '0&©n cusfl hmo osplaiacQ tlao 
eomooQt^tii^m ^opOTS^Qmo of a o l ^ voXtsso ^ota in tim Hdb^ 
of ItaoSKm*© ottsDM^B"^***^^ %3& orfier %Q tmootlaato t&o 
4iatoEtictloiie« flicy imvo o3lc9 dsMiofl "^ ho 
hdbmlms:^ of apposreat noia^ wltmoo coXfto ©ua tholi? 
c0oi«moB^ loatj go a fiteaaoUJioB of oplvca^'o ccEspooi^ S-OBfl 
tiQo l>ocm Jfomid that csyotcao <3>f voc^ri^ Msicsz^ r 
coXvoato tHo ioa eaao coaos-eiiye b® eoaoMorcd to fe© tSso 
cooHmtlon o^ t m eoapoa^t partoi Ci) iaoiraaco i© 
o^ tlio oyotca too t® tho Antis^aoie iosiio w t o t o cafl ( M ) 
ohca^o aa voitaso of tho ayistco too to tSio c3,tos?otioa oi? tliQ 
coXvoQt ctEtiottas^ ioa-co23?oQt &atoEtietS.oao« 
Foff tho ociotiXataoB of ap5>as?cmt mlnj^ smXmOp tbc^ hmo 
ttoofi CO CD^tvlecil OQUQtion of tho typo^® 
I~> 1 
ulioro can tJlio dondtloo o^ tteo caltsfeioa cr3 srij?o 
coi-voalJp TOOj^eotivoly* 0 io iiho laolai? coaoostJj?O'01oa of ^ h.0 
colntjo c ^ Hg io <Jho Qoiomalc® traic^^ iiho 
Ja view o:? Obo otjovo t^io doaoi^y ma v&ccocAOy of 
piastJ OEs^  ailmto oiootJEs l^srtio coltitiono ©f (jotsE'Cs-ciS.t^ lc::^ ©^®!!© 
t)s«ieo (B^^J®®') oiiicS colvosfeo of aico&oi-
tTGtOJ? te!70 beCB DOGOSTC^ GO ^tootSiOED O^ Ocn^O^OtWO CCd 
EOTTOOAFTRDT^OA* *SHO OOJAEOUTJS^MOS ^OPON^LOACO VLCE^OITY 
aatcv lico Ijooa ioccpiljoa ia tsorao ©f Joaoo^olo casS nmcm*o 
oqmtioao* 
r 2 b i 
DoaData.00 vlocooaOioo ca'eofe^S^^^or 
nisEfiwpoo tif fiieJUsetiri© 
0 t0»54) ccfl fey TO&CSS® 
ta^ a ^ hstoo t^t tsao&r mtJ&^tmo <0«0i < n < 
tdth BtJ^ OBy booa DD of ^mwso^m 
mB mmaai^m^lm* "Sho <3o»olt&oo cc^ vscoooiMoo oolvosi'tJ 
tainOtas^ o conmmM at OFO cji^oo 4B Soblo io coon 
ijSio fionBitJioo as^ vl-iM tsfeo toestjoo-
tna m^j of 
fHo i?ioeooatloo of colvout feai?© l»ooii plotted 
csaiaot of l-^ifOB In Fie* ^ • Xt c^iaoai^ tslio^s 
•dooofaltioo GOlvmO ois^upoo iaospoooo ialtjloU^ ullSli 
lBep@cifi5a.ac thos paco ^ hmv^ a oh(33?p sssEltaa 
atj ^  23 ©oXcl o£ ic i^fOB oE^  tiiQia aooi?ooco oos.'CS.BiioiidJ^  
pMm SaoJi o ckas^ i iacFODco As flxsu nay tjo 
otjtslbatc^ tjo tlio iSKooeaomo fomoOloo IiyCl^aoa tsoisaiEia 
uAtJiJ tTOtoJ? tn t;bo EGBCO fswo ©©3.^  to 28 Eoi:") of 
t7lli3LO OB Ol20 OtJilOF bOilSo tllO aoOSKJCCX) OS" colf^ 
voat} ninOoFoo S'ma 28 nol^ S paco ncj^ r bo Qomtc^ to 
tjfco Ocsiacijeo ©f oioolioi ^on ^ho psJoooco o^ ooaao 
flBo to tlio loco OTOftiatJili^ of mtOF ,TDOiocwioo« to 
othos? t:roi?ao^  m ovopoij. triceodtsj? teOKJoco fi^oo ptaro uatjos* 
to 28 Doa:') 40 45:3 tmio 4to CSTOPQO® ^^^ 
Koi-j t© i^fion io 
2Gt>lo BonoltJy* P » V & c c o o i t y , ^ o f HiEtJiar^o 
CO a PimoOioa of Up aS 35®C. 
Doaoltjy 
Aa ^(OJ?) 
0 0#W10 0.Q949 
10 0.98225 1.30^1 
20 0.96559 1.9157 
50 0.946<58 2,4093 
40 0-92516 2,725^ 
50 0.90254 2.0731 
60 Q^BW 
70 0*05766 2^ 7094 
80 O»83054 2,5022 
90 0,8OS4S 2.2636 
ICO 1.9360 
(©•78070)* (2.0160)* 
* Values of Ref. (6o) . 
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2120 oS^ ootJ of MEOH tQ m-Coi? oa tto 
vic3©©ciitHoo ©J? GoXvoiat ciiiEeiai?oo nsgr oXa> ho isEfioE'c^oot 
t o i f o o ©MilJOS'o B i s s ^ 
t?&o&o T 13^51 io vloeootOsr o^ <!lio nS^ scSuroe ma o®o 
h^oGo of B^ ia TOtorj, tma Itg m?o f^eto 
co3l frocffiiloao of ^ Goopoum^o in tfeo olJittaTOe a* i© 
t© t f ^ oa^ i o tlso Sjitso^ctoyj© modest 
tso tcslsoii © roaooajpo o f i s t o c c e ^ i o a o ^ ^ ^ " * ^ ^ ^ tsotJtmoa t h o 
eo®ponoalso pip^oont t a t l i o o i s t m i p o , Slio vg Is ioo o f 
t h o parcootjoi?t c ^ -eiioco o f o s c o e e i r i a e o o i t s r , 
culotje^ molEis tsho ©Sp^CSiOG^ 
no:: " Hoia - \ * ^ % ) (6) 
foi? d X I t h o o l s t t i T O o l a ^ o f f o t u a y cm?o 0 i v o a i a 
B o t U -Oho a ' CO t r o l l oo -srcOiiOO osx) poo&tJltro t M e l i M i -
o o t o t l i o f o ^ o t i o n o f o o l ^ i Q t ' o eoci^loE^^'^"^^'^. ^ o 
o f c a ^ o coa|> lon foEnctJ ioa^ lnotJo^oPp appocsE^o tjo floos?oooo 
uitsli QoeTODatUG va^or eolooaloo^ Xs ottJOF uos^ op tJlio 
o o t j i o a (mosw (Sootogooo v i ^ h t m r o m i n s nolT'' o f s?OH m 
nosT t)0 cooa f s ^ D P i o * qP3?oci?o tfeG^ tSio 
l i co o f f o c t s o o a ^fco Intsoipciota.oa oeos^ gS!' S-o ^ ^ ^ p ^ c m t 
o^atcQ, 
^Efablo 1 1 ( a ) , CffiiipiilScfi P o s m o t o p o o f Eqnct f ioa ( 5 ) csi^ (6> 
fois* i-fsOE-SgO Slistwroo afc 
a* 
im im 
MO 
tl-40 1.3975 2.4098 8.97 
n6604 2^ 7254 7.t7 
23 i.7400 2.8751 539 
st.to 4.52 
41,20 i«5897 2.7094 5,27 
54,50 n0454 2.5022 2.46 
73.20 1.67 
fabloIXCD). UojDpoKituffo Vopotsdomo of 6 ' for 50.0 ISS 
a' 
25.0 5.55 
5.29 5^ 4650 
35.0 5.24 5 . W 
40.0 4.745 
45.0 4.4t2 
50^0 5.09 4.155 
120 -
100^ 
8 0-^  
6 0i 
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6 0 70 I 
Mg 2. Plots of t) as . functions of mol% of i -PrOH( I )and 
temperature ( f l ) . 
DopoaQoaco og Poaoi^ 
toaporattire fioi^oafloneo of eossoSty Co^ n ot coSsroats 
Socoslboa by ^ho Xlaoo^ c^uaftllon of 'feho ^^pOp 
« G - if) 
t^oi?o /^lo tfee aoiaoitf of ©oliat&oay •o® am eon©-
tcsito ii So tjittj toB^oFa i^aro la fl©cs?®o eositi^oao* ^ o 
eoQpi&tcfi vaXmo of tuo conoteato 'a® ms& ofetaiaoa by . 
a^eot^ -aqwardc tHo 6o»Qit!y data to OQ* <t) for pus^ 
solvont oljstttroo cuaS tfesli? ooswepOBSia^ oloot^lyfilo oolu-
tidno oro siwn tft fat>io I I I * 
Coaooti^ gatsioa Dopenae^oo of Vieoootty 
•Jiio tco^ hommX coacontm'tiS.oa aopoaaeaeo of iriccosity 
data for ttXX tho olootjs«2ytio coimtioao tmdor ©tiufly too booa 
CMOoooofuily aaeiiyocd mcjias tho ^ oaoo^ol^ 
'( W - { 1 / - ^ « A ^ B V f CO) 
iB Oil tlio tjojsao feo^o tjiiols^ ucaol olcaS,flocaco# Siio 
liEocj? ploto [( - oco^oDt J^ 5a-e) 
indicalio the foaolMXity of CQo5i m 
coofflo3.oat}o A ce£1 D fo^ ia o i l tho oolvoa^ 
mS-Etttroo G3?o obOoiaoil tjy tho loaot-cquepoo fittsS-cs tfao 
cooltjy ficOD t!o o<3i* (0) oiifl cro llotJoa to ?Gt>lo Its csay 
!?oblo I I I * looot -SQUDroo F i t Pomio^jojs'o f o r Boso l t y 
E q u a t i o a (7^1) o f Et^OBr i a i ^P iOH-Kga 
nistsuroo. 
c Ct o-slO^ 
ISU^ 
p. mo t.0l3 0.473 0.136 
0.3265 0.1998 0.432 0.126 
UOOt 0.449 0.136 
0^1054 0.995 0.427 0.^96 
O.OStA 0»995 0.443 0.205 
0*0406 0.994 0.440 0.193 
0#0000 0.993 0.435 0.230 
0^4625 t.003 0.<S03 0.019 
0-2356 0.994 0.597 0.017 
O . W 0.558 0.053 
0.0855 0.985 0.509 0.050 
0.0595 0.934 0.574 0.003 
0,0000 0.979 0.563 0.073 
0.993 0.747 0.003 
0.3256 0.982 0.730 0.003 
0.1829 0.979 0.732 0.003 
0.0894 0.97! 0.730 0.003 
0^0436 0.963 0.727 0.C03 
0.0203 0.967 0.72G 0.003 
O.OOOO 0.964 0.712 0.063 
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Cft s 
tjo aoOcfl tho voXnoo of A ciaS B cot vogy 
fiao fmotticlmtt A lo a ooocmspo ©^ 
oXootJE'oi^io ietsoEtioOioao^^ .^ Hoccstofo -Ofeo poolL l^vo wJ-mo 
of A ieflieafeoo tfeo osicstoaoo 2,cm«ioa iatJoraotioa 
tJliidi mc^ p pf^ OBDQba^ Te tjo t^m© to tiatiioaolt ciatJio»-«otloii isss^  
ottractioaa© Shuop Clio voiiioo o^ ^ parcno^owo 
foi? o gi^oE Dolvo0t»j3 o&c^isTO COCO to t)o iiESopoiaaoaU 0£ 
toaporatm'Qt UMo t© ia mft&w&.mGo M h tfhooo TOi^o&tsofl 
Turthm'p tho f^oluoo oS A ©ico ao tio'& 
cteotf fi TQcs^e^ eto^o ^ISh iaol-5 of 
fho ©ooffloioiife B ffioacwoo th© 
cma aopOBjfto apea tlio oiso cafi aatiaro of ^ko 
loolo fjpoeloo ©nd tlioc© of tjfeo oolrm^p Pmn f&hXo l-Ci 
lo com tsimt l^io pooit&^o s^rtiXmo B-»eooffieioiit tm SIj^ OBf 
iRfiiootso o o^mnQ ollconossO of isJio colvosst? laoloosloo 
t&o t)2?osil^ lo Qho B ^tooo GI?O alaoot; ©oacs^ Dat cc^ l 
oS tscap0i?atftis>0 for o fjit^oa cots of colvoats oiss-
^upo* tsfeo D voS i^oo cXco do aots vtx^^ jpocptoJy 
tJitJIa t/lio of l2ot7<7iroi?c Si^  o^ poesta t^io^ tlio 
iatJOFciO l^oDo of ion J ^^^ 
tslio oiiioa csEia tsfea eo^ &oa of colsroatf tsolomaoo cm?© Dfcs^ saa 
mmic^ csM ^ o ontJoat of aotoj?QotJ&oao So tssLoffootcQ l»y 
of 
Eo2.og Voteo 
COlO^ WitlOO© 0^1? BO^ ISJP Otj 
fee^ esietilatsea ftm t^ ® eosTO^poaStes 
fioaoSfey mluoo tjy ucjioc (4)» 
(9) 
t7^ oi?o os^ o Hho aoaoi^ioo of tijo csiia^&oB cca tilio 
coivoat» 3P0Oi>o«tlt7©l|?„ n S.0 Eoloeate uoi^t B^ O^B^  
cms C lo tho ia©l£a» e©aooatratJioa« 
Bio ooftooatstit&qsi a0|>0B!il0a.i>0 o^pciFost IBOIOS? 
moo he^o boo» ©Sflfidao^ in tousao tteooen^o o^iiatJiea^'^^® 
x^ro io tjJio opposfoat aolcar imlmo ot iofialt;© fll^isaa 
Qss/l Q^ io tho oapoJfincnftoi alopo« ThoTofofOt the concoa^3?o 
tlon (iopondoaco of apporoat; boXoj? volmo ia^G feao boca 
Xocioli^ ciamwo fi^fsca to oq* (fO) oaS tJio ot^putoii ^mlttoo ©f 
li® doas xiith, tJlio o^ joaacs^ a cs?o ci^cto to 
Seblo ie 000a tfeat tho voXuoo of tstca^arfi ^oviatsaoao 
n^o bXc^ vfiAoh Fo^loetie coltttso-eolvoa^ 
of laisoFacSioao lo not mcda^ Diac^ l aXtshouGh i t cppooro 
tso Ijo ps^ aaouaecfi la l-^ jfCIHi-ngO llssooj* 
pxotjo of ^ osolaafe ^^^ oppMoeMlttjy is2 
nocoon'o CtO)» 
I 
8 
Q 
0 
J' 
"o 
® 
of 
« 
Si 
o" 
<v O o GO 
* e « • o O © o 
ev m o 
* • • « tfS ey P 
cv CM 
« o o 
» » 
O S 
• 
IfV R u\ 
lA 
O ^ Q ^^^ << ^ 
CO w m t" tss ws ^  m • « « • • 4 It t4 p m m CM «»> V* «» 
O 
A 
m 
lit S 
LPi «9» ITt 
tA •• 
CM tf% tfN O o « • « 
Ufm 04 
tn <v V <M 
• • • • O S- cw 
e* S 
w o O G> 
o O o o o o jk 
CM m ti\ § tn 
•V 
Si 
i 
u § 
a 
8 w 
1% in cv tns vo <n « « « • IP" mm • • 
c\ tsi o Cr v 
• • tt • » • 
• • 
« * V* • • 
id o o © m Ol 
* • « « # • <M OS l)M> 
^ w* 
<q» {s. 
«> tA 
o o o o o o 
tfS ifN. • e • tA C* 
9 g 
o 
2 S • t o 
w o m {> <t o 
t> O LA u% V2) to ^ V£> 
o o o o o o 
tf% O tf> O O wf tn lA 
> ~ 
si. 
CO 
J t r f f 
iO 
•'7'"" T" 
- -s -
w 
- r 
. C' 
" 6 
! 
\ 
lo ; o 
; s 
\ 
' sr 
To 
-I 
ro 
6 
cvi 
d 
•ZL 
e ju 
u. 
lo B 
SA 
o 
X o 
it 
a. .i. 
« 
lew 
"sZ 
-iWTSS 
%i ) 
W 
W 
G 
•u •s; ^ O ' 
O 
' • I 
• i u. 
o 
o 
o 
! 
f 
iD 
4 I 
& I 
I ^ I 
wis 
-r-
lo 
« 
6 
$ 
I f 
I t 
c 
•Si 
5 
C 
mi IJW 



XO to g2.c3» 5?ablo T Hha^ tlio 'iraMoo ot 
iae t^iCDo laSFOGoij^ ci tscopoHi^ iiC^ a Sa tlio occoo 20 
(jiaS i-^ ffOHWagO QlstttFoo- oay feo asss^^ t® ttiS' 
•wlmo oiipcaDioa^ iuatca^jitse fttsosobyp ^ o abooaoo o^ c3©Xvoiit-
oolvoi3:& iatonaotJlono. IfltS-Jo izi tfeo ogcoo of lOp 40 c^ 
i^ r^OE-iHgO sist5tspoo ttio ^ o o p o q o o ifi volttoo ecsy tio to 
tho pmoonQO o0lvoaVoolLvoiit 
SicsiULfi^riye tho flooipoooo im ^ w^ooo tfith s^pomtmo ia ttio 
©aooo 20 oafi So Dtttjs^^tofl to t&o ia®FOfioo notoi^ 
ioMo ©fooioo uhllo tiio floerooGO ia % voluoo la tiio ecusoo 
of tO« 40 aaa WrOl-SgO issSlcateo tfcio ^oimtios 
oosflos l&m* tn ot-hssp tforajj, ia tin© ©eaoo of 20 ^ 
ioa-coiwat to -daHo ia ^toco o^ 
tOi> 40 esiifl 50;5 joiss t^iroo O&o latopw. 
aetioa a^omo to feo pipe^ OBtocjat}, iSho |>OGltiw viasaoo &f 
ia Qli isho eaooo osgsootJ that oloot^iS^tle 
Intoi^ GtioB io vossr 
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